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INTRODUCTION 
This circular is issued for the purpose of placing before those 
interested in the development of Illinois horti~ulture a list of some 
of the problems which, at present, seem to demand careful 
study on the part of expert investigators. This list, of course, is 
not complete; but it is believed that the more important things 
requiring investigation at the present time have been mentioned. 
A brief statement is also made regarding reasons why increased 
appropriations are being asked for investigational work in horti-
culture. Of ~ourse, other reasons than those given may occur to 
the minds of many of the friends of Illinois horticulture and 
these should be mentioned when talking with those in authority. 
· In the fourth division of this circular a very brief summary has 
been made of some of the chief lines qf work which have been in 
progress as a result of state appropriations. Bulletins No. 98 and 
No. 106 give detailed accounts of the wqrk with the curculio and 
dust spray· and only a brief summarized statement of the work is 
here made. Bulletins giving th~ _details of several of the other 
lines of work herein ep.umerated will be prepared by the Depart-
of Horticulture during the present yea:r. It is hoped that the 
brief statement. herein made touching these · different lines of work 
will indicate that t:-qe accomplishments as a result of state ap-
propriations in the past will justify the st~te in making the in-
creased appropriations asked of the present General Assembly. 
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SOME OF THE PROBLEMS WHICH SHOULD BE INVES~ 
TIGATED BY THE DEPARTMENT OF HORTICUL-
TURE OF THE UNIVERSITY OF ILLIJ:fOIS 
AND FOR WHICH STATE AID IS NOW 
BEING ASKED 
ORCHARD FRUITS 
1. The "Yellow Leaf." 
2. Fertilizer, drainage, cultivation and cover crop in.vestiga-
tions, separately and in combination. 
3. The relation of pruning to fruit production. 
4. Thinning of fruits, and its relation to quantity and quality of 
yield. 
5. Experiments touching the more complete control of ·apple 
scab. 
6. Extenstion of cold storage investigations. 
7. A study of the present status of spraying in commercial orch-
ards, and its value in checking or exterminating fungous 
and jnsect life. 
8. Demonstration work to be carried on in several widely sepa-
rated localities for the purpose of giving concrete illustra-
t_ions of what can be done by improved orchard methods. 
9. The improvement by selection or by breeding of orchard fruits. 
JO. Studies relative to the picking, packing and marketing of 
fruits. 
SMALL FRUITS 
11. The improvement of existing types by breeding, selection, etc. 
12. A series of tests with strawberries to determine the value of 
"pedigree plants" as compared with ordinary plants. · 
13. Soil cuHivation and fertilizer experiments. 
14. A comparis0n of different methods of mulching strawberries 
as to time of application, amount and kind of material, and 
disposition in spring. 
15. A 'comparison of d1fferent systems of strawberry culture with 
a view to determining the relative merits and special adap-
tations of the hill, hedge-row and matted-row systems. 
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VEGETABLES 
16. Investigations regarding the influence of different kinds of 
fertilizer, and methods of application of fertHizers, upon the 
earliness, yield and quality of muskmelons. 
17. Experiments to determine the feasibility of controlling the 
melon rust by means of spraying. 
18. Studies in reference to the marketing of melons. 
19. Experiments with a view to determining the best method of 
fertilizing tomatoes to secure an early crop _and large yield. 
20. Experiments in sp-y;aying for the control of the tomato rust. 
21. A search for disease-resisting plants of tomatoes and melons 
to serve as a basis for developing resistant strains. 
22. Experiments in the use of nitrate of soda on foliage and root 
crops. 
23. Studies and experiments in onion culture. 
24. Studies regarding the cultural requirements of head lettuce, 
cauliflower, celery, and various other vegetables. 
REASONS FOR INCREASED APPROPRIATIONS FOR EX-
PERIMENTAL WORK IN HORTICULTURE 
The appropriations for investigational work in horticulture 
have made it possible for the Department of Horticulture to study 
seven or eight of the more important problems touching the or-
chard business of certain districts of Illinois. It is now desired. to 
extend these studies to other localities in the state and also to 
pursue some of them from a physiological and chemical as well 
as a horticultural standpoint. In addition to this it is important . 
that other problems touching the orchard, small fruit and vege-
table industries be taken up experimentally. This is imperatfve 
·if Illinois is to maintain her high rank in horticulture. She now 
ranks third among the states in orchard fruits; sec<;>nd in the num-
ber of apple trees; third in the Yalue of nursery stock; fourth in 
_ the acreage of vegetables and small fruits grown for commercial 
purposes. Notwithstanding this high rank, the headway which 
has been made and the success gained by her horticultural people 
has been under adverse conditions known to but few of the horti-
cultural regions of the United States. Year after year the grow-
ers of horticultural products in Illinois havb had their crops 
ravaged by insects or destroyed by fungous diseases to an extent · 
hardly realized by most other states. The handling of the plants, 
their methods of propagation, cultural requirements and protec-
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tion from natural enemies are all important and live problems 
with our people. Because of these conditions the Illinois .fruit 
and vegetable growers are asking the 45th General Assembly to 
appropriate sufficient funds to meet their needs in the line. of in-
vestigation and demonstration of some of the pressing problems 
"before them. In other words, the growers of horticultural pro-
ducts are asking the state to provide the funds necessary to am-
plify and to extend the experimental work already under way by 
the Department of Horticulture of the State Experiment Station. ·. 
They ask not only that the results which have been secured dur-
ing the last few years may be published and·distributed but that 
some additional lines of work may be undertaken. 
In considering the funds necessary for this work, it should 
be borne in mind that the horticultural investigator has an espe-
cially trying position when conducting almost any experiment. He 
is dealing with plants whose environment, to a considerable ex-
tent, is beyond hi~ control, and the most accurate and painstak-
ing work of a season may be rendered void by peculiar climatic 
conditions. One of the most important things touching this work 
is that the workers must not lose enthusiasm or become dis-
couraged. In short, experimental work in horticulture cannot be 
entrusted to what may be called cheap or untrained men. The 
work, therefore, is the most expensive of experimental work. It 
needs not only men whose services are in demand in the scientific 
field, but the services of men who see things from a practical view-
point and who are able to adapt themselve~ to trying and unsatis-
factory conditions when in the field. Again, we are. not only 
dealing with most variable nature but, in the case of orchard 
fruits, with objects which must be under almost constant obser-
vation for many years. If we were dealing with animals or an-
nual plants (field crops), we could arrive at results quickly and 
check up these results more frequently than is possible with most 
fruit crops. 
Some of the more specific reasons for asking for increased 
appropriations for this work are as follows: · 
Fi1·st.-In order to grow apples successfully in the apple re-
gions of Illinois it is necessary to protect the foliage and fruit 
from the apple scab fungus and like diseases, from the codling 
moth and like insects; but in so doing the applications of the nec-
essary insecticides and fungicides have in recent years caused im-
mense damage in the destruction of foliage or the yellowing of 
the same. Two years ago the Department of Horticulture took 
up definite and far-reaching experiments having for their object 
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the furnishing to the fruit growers information on this impor-
tant problem. It will be necessary to extend tJ:is work, requir-
ing the application of numerous materials in different combina-
tions and proportions, together with careful meterological obser-
vations, at least at two different points in the state. ~Physiolog­
ical, chemical and other Jaboratory as well as field investigations 
are to be carried on at the University. · 'rhis work will ;require 
the constant supervision of a thoroughly competent horticulturist 
with the constant aid of a chemist and two field assistants. 
Second.-It is imperative that we have additional knowledge 
with · regard to the effect of different ingredients upon the soil. 
The whole physiological and chemical problem touching the 
action upon fruit trees of different fertilizer or plant foods is · 
important and needs careful investigation. . 
Thi?·d.-Many orchardists suffer greatly because of their lack 
of experience with regard to the behavior of different varieties, 
as a result of different degrees of pruning and thinning. 
Fourth.-Illinois should produce annually about ten million 
barrels of apples , but because of the ravages of apple scab and 
other fungous diseases ~he seldom produces more than one mil-
lion barrels of thi fruit. The loss from scab alone in 1898 was 
$3,500,000. In 1900 bitter rot alone lost to our growers $1,500,000. 
Fifth.-Almost any year thousands of barrels of apples are 
either not picked or allowed to go to waste before leaving the 
farm, because of improper knowledge touching the picking, grad-
ing, packing and storing of the fruit. 
Sixth.-Many concrete examples can be cited to prove that 
the growing of horticultural products can be made extremely 
profitable when growers become sufficiently enlightened. Here 
is one letter taken from a number on file which proves this 
statement: "My orchard was worthless before I commenced work 
on it and I started in with the determination to either make it 
profitable or destroy it. After three years' steady work it com-
menced bearing and,h as turned off six consecutive crops consist-
ing of 1500, 1800, 2700, 2000, 3500 and 4000 bushels respectiyely. 
The crop of 2000 bushels was borne the year of complete failure 
elsewhere, . (1898). That was too much of an object lesson to my 
neighbors and they crawled off the fence where they had been 
sitting 'rawhiding' me and went to work and now I don't know 
but what some of them are going to lay me in the shade. " 
Seventh.-It is necessary that the results of scientific investi-
gation be exhibited .or demonstrated repeatedly in many different 
localities as object lessons. 
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Eighth.-The small fruit and vegetable crop of Illinois is 
worth about $7,000,000 annually. Fifty of the ~argest shipping 
points in southern Illinois billed out last ye.ar 1035 cars of ber-
ries and 2406 cars of mixed fruit and vegetables, to say nothing 
of apples. Not far trom 1200 car loads of fruit and vegetables 
are shipped annually from .Villa Ridge alo~e. An industry in-
volving so large an output of produce, and in which there are 
so many problems demanding investigation, should certainly 
receive attention. 
Ninth.-Melons differ widely in quality. This is· especially 
true of Illinois melons as found on the market. The quality of a 
melon is determined by various factors, but primarily by the con-
dition of the vine at the time the fruit ripens. To produce mel-
ons of good quality, the vines must be properly nourished. 
The best method of securing this end can be determined only by 
a series of carefully conducted tests in reference to kinds , 
amounts, and methods of application of fertilizer. It is im.por-
tant also that the effect of various methods of fertilizing, upon 
the earliness and yield o£ the crop be determined, since the 
profitableness of the crop to the growers is dependent largely 
upon securing a large yield of early melons. 
Tenth.-Even if a melon vine has been properly nourished by 
plant food, the quality of its product may be ruined by an' attack 
of rust. This disease has done more to discourage growers and 
spoil the reputatic:?n of Illinois melons on the large city markets 
than any other single factor. In certain sections of the state 
(e. g .. in parts of Union and Marion counties) the melon crop 
has been one of the leading sources of income to the rural popu-
lation. If melon growing is· to continue in these sections, some 
practical means must be devised for controlling the rust. Other-
wise, the industry is doomed. 
Eleventh.- Melons that have been properly grown may fail to 
reach the market in presentable and palatable condition by .rea-
son of improper grading, careless packing, or failure to pick at 
the proper degree of ripeness. Tests to demonstrate the best 
method of handling the crop · should be made, .and the results pub-
lished for the benefit of the growers. 
1'weljth.-The growing of early tomatoes for shipment to 
northern markets is an extensive industry at certain points in the 
southern part of the state, from ten to twenty carloads per day 
being shipped from Cobden alone, at the height of the season. 
Since the securing of high prices depends upon th~ growing of 
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an early crop, tests of methods of fertilizing in their relation to 
earliness would be of great value to the growers. 
Thirteenth.-Certain diseases of the tomato (notably the rust 
and wilt) have become a serious menace to the industry through-
out Union County. Studies should be made to determine means 
for the control of thes~ diseases. 
Fourteenth.-It is possible that a solution of the disease prob-
lem in reference to both melons and tomatoes may be found to 
lie in the direction of breeding disease-resistant strains, and work 
towards this end should be started as soon as opportunity offers. 
?ifteenth.-Great claims are made by eastern gardeners in 
reference to the rapid growth and large yields of foliage and 
root crops promoted by the use of nitrate of soda as a fertilizer. 
Tests should be made to determine the value of this material for 
these crops under Illinois conditions. 
Sixteenth.-Inquiries for definite information regarding the 
culture of onions, celery and various other vegetable crops are 
frequent. To intelligently and adequately answer these ques-
tions, ·certain e~periments should be und ertaken in different 
parts of the state. 
SOME OF THE. THINGS ACCOMPLISHED AS A RESULT 
OF STATE APPROPRIATIONS 
FRUIT STORAGE INVESTIGATIONS 
The subject of fruit storage is an important one for the apple 
g~·owers of Illinois because of its direct bearing on the profit of 
their business. Usually growers are obliged to accept any price 
offered them after they have brought their apples to maturity be-
cause of the short selling season under natural conditions and also 
because the ·market at this time i generally overstocked. Any 
mea.ns by which orchardists may· overcome theseconditions, per-
mitting a longer selling period, and at the same time preserve 
the crop in a sound and wholesome condition at a reasonable cost 
will be of intrinsic v~lue to their business. Mode~n cold storage 
methods offer the necessary conditions wh~reby apples may be 
kept throughout the winter and distributed as the ma.rket requires; 
but most of the storage plants are in the cities, more· or less remote 
from the orchards. As a consequence, during the transportation 
to such storage places, under. the deteriorating influence of warm 
weather in S.ept ember and October, the fruit ripens rapidly and 
decay develops, thus injuring the keeping .qualities to a great ex-
tent. Frequently at apple picking time, shipments are delayed 
causing the fruit to reach storage in a very poor condition there-
by giving the producers losses instead of profits. 
These are some of the considerations leading up to the first 
problem of the investigations: 
FIRST PROBLEM 
Can the commercial grower of apples in the . apple region of 
the state, as an individual, or as one of several in a community, 
afford to construct a cold storage house having capacity of from 
2000 to 3000 barrels, depending upon ice and natural temperature 
for cooling the same? 
The advantages of such a house, located either in the orchard 
or in proximity to the nearest railway switch, may be briefly 
stated as follows: 
1. The selling period of fruit could be greatly prolonged. 
2. Fruit could go from the tree immediately into storage 
and be cooled to such degree as would arrest ripening processes. 
3. Fr~it could be stored in t emporary packages, and final 
grading and packing deferred until the hurry of the picking 
season was over. 
4. In the -event of scarcity or high price of ba,rrels during 
the busy season, fruit could be stored in bulk to be packed later 
when acceptca"ble barrels could be obtained at satisfactory prices. 
5·. The facilities for h andling the fruit would enable the 
grower to give better attention to the degree of maturity, and 
pick at just the proper time. 
The questions for discussion were : "Will the advantages war-
rant the necessary outlay?" and "Will the proposed method of 
cooling operate succes fully?" . 
The first step taken by the Department was in the direction of 
securing all available information bearing upon the problems of 
· co ~ t, construction and operation. This was· accompli hed through 
extended correspondence, search of literature on the subject, and 
by visiting several storage hou~es then in operation. Plans were 
then drawn for a building embodying all features that seemed desir-
able and applicable to the conditions; care being taken to make the 
cost as low as possible and at the same time secure the degree of 
insulation necessary to success. 
This building as planned with an approximate capacity of 2000 
barrels was erected at Neoga, Cumberland County, at the inter-
section of two lines of rail way-the Illinois Central and the ''Clo-
ver Leaf." The latter road extended a siding direct to the. build-
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ing and the location is fortunate both in conveniences for ship-
ping and in being near surrounding orchard . 
The dimensions of the building are forty by eighty-one feet, 
with fourteen foot studding. The fruit room is forty by forty 
feet. The ice room twenty by forty feet. 
The whole aim has been to con.struct a building of capacity 
suited to the demands of the commercial grower and at the same 
time keep the cost within his reach. Full details of construction 
have been published in Circular 44 from this Experiment Station 
and also in the reports of the State Horticultural Society for -the 
years 1901 and 1902. These details need not be repeated here 
and we may proceed at once to consider the results obtained. 
It was not possible for the Experiment Station to buy the 
fruit necessary to test th~ storage building, . nor could it assume 
any risk of a possible loss of fruit, therefore . a set of rules were 
formulated and distributed early in November, 1901, stating the 
conditions under which fruit, in lots not exceeding five hundred 
barrels nor less than five barrels, would be recived for storage. 
Under these rules nearly 2000 barrels were sec·ured from growers 
in Southern Illinois. This fruit was all received about the ~arne 
time and the last was in place by October 5, 1902. There was no ice 
in the building until the fruit was all in, but on that day, October5, 
seventy tons were placed in the refrigerator. The temperature 
fell rapidly until 33 degrees was reached, and this temperature, 
or a slightly lower one, was maintained throughout the season of 
nearly seven months. The success of the insulation is made very 
clear by the fact that outside temperatures ranging from 75 degrees 
above· to 15 degrees below zero had no appreciable effect upon the 
inside temperatures. Of the seventy tons of ice placed in the 
refrigerator October 5~ there still remained ten tons April 
23, showing the ice requirement for the season to have been 
sixty tons. This ice cost, delivered, $2.30 per ton, or $138.00 for 
the amount consumed duing the test. 
The actual results from this first year's test may be briefly 
stated as follows: 
Total cost of storage bui.lding .............................. . 
Interest on cost of building for one year at 6 per cent . ... . 
Cost of icing (60 tons at $2.30 per ton) ...................... . 
2000 barrels of fruit stored for six months. . . . . . . . . . . . ..... . 
Total amount of interest against each ba.rrel stored: ....... . 
Total cost per barrel for icing. . . . . . . . . . . . . . . . . . . . . . . ..... . 
Total cost per barrel for supervision and operating expen es. 
Total expense per barrel . ... . . . . . . . . . . . . . . . ...... . ... .. . . 
Tota.l saving per barrel over regular storage charges ........ . 
Net saving per year on 2000 barrel . . . . . . . . . . . . . . . . .... . 
·Total time required to pay back total amount invested. 
$3430.40 
205.82 . 
13 .00 
.102 
.069 
.002 
.191 
.309 
61 .00 
5t years 
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Storage of apples in this house in 1902 and 1903 proved that 
fruit kept equally as well as it did in a commercial refrigerating 
plant where a temperature of 31 degrees was maintained. 
SECOND PROBLEM 
The second cold storage problem was this: Cap. the smaller . 
grower of fruit afford to insulate a cellar and provide it with ice 
during ·the early part of the season and thereby be able to pre-
serve . apples for a reasonable period? To solve this problem 
three cellars, one at Olney in Southern Illinois, one at Savoy in 
Central Illinois, and one at P.rinceton in Northern Illinois, were 
operated. Fruit was stored in the Olney and Savoy cellars in 
the fallof 1901; the results clearly indicating that fruit growers 
in Southern anq. Central Illinois could not afford to insulate cellars 
for the purpose of storing fruit. Furthermore, it was clearly de- . 
monstrated that it is not economy to build a cold storage in the 
ground. . 
In the fall of 1902 a goodly number of .varieties of apples 
were again stored in the cellars at Olney and Savoy and also in 
the cellar at Princeton froin whieh it was again shown that these 
structures were poorly adapted to keeping fruit. Not only did 
the apples rot ba~ly but they were .also wilted badly and were 
found to scald considerably. This point, however, was noted, that 
fruit kept far better, scalded less, and was less wilted in boxes 
located near the floor than it was in boxes near the ceiling. This 
condition was due to a variation in the temperatures of 2 to 4 
degrees ·from near the floor to ·near the ceiling; hence a difference 
in the fruit from the two locations was apparent. The fact that 
the fruit from near the floor was better preserved was due to the 
lower temperatures while the damp cool air in this location kept 
the fruit from wilting as badly as it did in other places nearer 
the ceiling. 
As a result of this experience of the Department in testing 
the practical value of insulating cellars for fruit storage, it has 
been shown that for this purpose such places are poorly adapted. 
THIRD PROBLEM 
The third storage problem attempted to determine what tem-
perature during the storage period is best suited to the different 
varieties of apples. 
Four rooms were secured in the plant of the Twin City Ice & 
Cold Storage Company of Champaign, in which temperatures of 
31, 33, 35 and 37 degrees were ' maintained respectively. Ben 
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Davis and Winesap apples were stored in these rooms during the 
fall of 1901. The results were that Ben Davis apples kept better 
and had less scald at a temperature of 31 degrees than at higher 
temperatures and the same was true wi.th Winesaps though to a 
less marked degree. A large number of varieties were stored in 
barrels in the fall of 1902 at the various temperatures. The 
apples were furnished by growers from a great many orchard 
sections of the state so that in reaching the torage rooms the 
different lots we1·e not under the same conditions; hence the re-
sul~s secured were not uniform throughout. However, there was 
a general tendency for the low temperatures to keep the fruit in 
better condition than was the case of ·the higher temperatures. 
This was especially true with Grimes Golden, Jonathan, York 
Imperial, and Ben Davis varieties. Winesaps kept until the mid-
dle of February as well in a temperature of 37 degrees as the 
same kind of apples did at lower temperature . 
In 1903 a great many varieties, consisting of 53,135 apples, 
were stored in boxes at the temperatures of 31, 33,35 and 37 degrees. 
A decided advantage was shown with all varieties, both from the 
standpoint of keeping qualities and freedom from scald, where 
they were kept at the lowest temperature. As the storage tem-
peratures increased, damage· due to decay an~ scald also increas-
ed. The storage season for this year lasted until the latter 
part of May. 
The conclusion drawn from these tests of storage of apples at 
the temperatures of 31, 33, 35 and 37 degrees points plainly. to 
·the lowest tern perature as the one 'best adapted to all varieties. 
FOUR'l'H PROBLEM 
At what degree of maturity when picked do apples keep best 
when placed in storage? 
This question arises from the fact that during the past few 
yea,rs there has been a growing tendency to harvest apples early, 
. before they have properly matured and have become well colored. 
Orchardists fear loss through storm, bitter rot or insects, or apple 
buyers having many orchards to handle, pick their apples while 
immature and poorly colored. Observations indicated that thi · 
practice was injurious to the keeping quality of apples and data 
collected upon this subject substantiate these observations. Ma-
ture fruit has kept better, has had less scald, has given less shrink-
age and has hKd better color at the close of t.he storage period 
than has immature fruit. Over-ripe apples, however, have given 
more decay and consequent loss. than those picked while still im-
mature. 
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FIFTH PROBLEM 
The fifth problem that presented itself for solution was: 
What effect does delay in storing fruit have upon its keeping 
quality.? 
This question has been under consideration for one year only, 
so that data collected is not conclusive; yet this data strongly in-
dictates that fruit stored directly after picking keeps much 
better than where two or three days intervene between picking 
and· storing . . This knowledge adds another reason for having 
. storage houses in direqt relation to orchards so that fruit may be 
stored as fast as it is taken from the trees. Not only was it indicat-
ed that fruit kept better but it was also noticeable that apples 
kept almost perfectly, even at temperatures of 35 and 37 degrees 
when placed in storage direct from the trees. 
SIXTH PROBLEM 
Wrapping apples has had a good effect on the keeping quality 
of such fruit placed in storage, but the question of the kind of 
wrapper best suited to this purpose remains unanswered. Ac-
cordingly, tests w~re made, involving the use of a great variety 
of wrappers, the results of which indicated that newspapers, 
either printed or unprinted, , were of greatest value in keeping 
·fruit from decay ·and scald. These tests were limited and there-
fore the results are ten ta ti ve only. 
SuMMARY 
These investigations concerning the storage of apples have 
shown the following: 
1. That a storage hou e having a capacity of from 2000 to 
3000 barrels and dependent upon ice and natural temperatures for 
cooling the same, may be constructed for 3430.40. Such a house 
will provide a grower or a community of growers, cold stor-
age facilities approximating that found in refrigerating plants at 
a cost not to exceed 20 cents per barrel. 
2. The smaller grower cannot afford to insulate an under-
ground cellar as such places are poorly adapted to k~eping apples 
compared with other cold storage houses. 
3. The best temperature for keeping apples is 31 degrees. 
4. Fruit keeps best when allowed to mature provided jt does 
not become too ripe. 
5. Delay in storing fruit after pic'king results in greater loss 
than where fruit is stored directly. 
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6. It is indicated that newspapers, either printed or unprint-
. ed, are the most efficient wrappers for apples placed in cold stor-
age. 
BITTER ROT INVESTIGATIONS 
Investigations concerning the control of bitter rot have .been 
carried on for five seasons, the results of which seem sufficient to 
warrant conclusions regarding the effectiveness of spraying as a 
preventive of this disease. This work was inaugurated in 1901 
and was continued· until the close of the season of ~905. During 
this time twelve different orchards have b~en used for the work, 
individual records have been kept on 1,269,301 apples, extensive 
observations have been made and data have been compiled from 
these records. . 
The work during 1901 did not warrant any definite conclu-
sions, due largely to the fact that the season was unfavorable for 
the development of the disease. In two out of the four orchards 
experimented on, bitter rot failed to develop~ although it had been 
prevalent the year before. Another orchard had to be aban-
doned owing to a misunderstanding on the part, of the owner. In 
the fourth orchard where spraying for the disease was undertaken 
after it had become firmly established, some fruit was saved by 
this late spraying but the results were variable and ·not entirely 
conclusive. · 
The work for the ~- ear 1902 was carefully planned with a 
view to determining the following points: 
1. The value of early sprayings repeated at intervals of ten 
days up to the time of the appearance of the disease~ 
2. The value of spraying shortly before the appearance of 
the disease. 
3. The value of three applications of spraying material, at 
intervals of ten days, beginning after the appearance of the dis-
ease. 
4. The value of five applications at intervals of ten days, be-
ginning after the appearance of the disease. 
5. The value of ma.king applications after every rain, be-
ginning after the appearance of the disease. 
Three orchards were selected in which it seemed probable, 
from past records, that the rot would surely develop. These or-
chards were located near Tonti, Tamaroa and Flora. In order 
that the operatio.ns might be carried out on. a sufficiently large 
scale to render the results•of practical value and leave no uncer! 
tainty regarding the conclusions, it was decided to undertake the 
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investigation of only a part of the above enumerated points in 
each of the orchards. Accordingly, the operations at Tonti were 
carrjed on with a view to determining the first two points; the op-
erations at Tamaroa, the third and fourth points; and those at 
Flora with a view to comparing the relative efficiency of spraying 
at stated intervals with spraying after every rain, (4th and 5th 
points.) , 
The material used in all of the spraying was Bordeaux mix-
ture of the usual strength-four pounds lime, four pounds copper-
sulphate, fifty gallons water. In all of the orchards. check plats 
were left unsprayed for purposes of comparison. 
TONTI ORCHARD 
In the Tonti orchard the work was confined to Ben Davis, 
with the exception of six trees of Huntsman. The latter var-
iety is extremely susceptible to the bitter rot, and so it was 
thought best to include these six trees (the only ones of the var-
iety in the orchard), even though their number was small. Un-
fortunately these Huntsman trees were on low ground, and one 
of the most important applications of spraying materjal had to be 
omitted owing to the presence of standing water on this portion 
of the orchard. 
The sprayed portion of the Ben Davis block was divided into 
two plats. Plat I was sprayed May 15, 28, June 7, 17, July 2, and 
12. Plat II was sprayed May 15, July 2, 9, and 12. The check 
plat reeeived no spraying at any time during the se~son. Two 
trees of Huntsman (Plat I) were sprayed May 15, 28, June 7, 
17, July 9, and 12. Plat II of the Huntsman was sprayed May 15, 
July 9, and 12. The bitter rot was first observed in the orchard 
July 8. This early infection was confined almost exclusively to 
the trees which had not r ecently been sprayed. The Huntsman 
was much worse infected than the Ben Davis, in which but few 
specimens showed the rot at this time. Plat I of the Huntsman, 
however, showed at this time only one infected apple. The re-
peated sprayings were certainly holding the rot in check, even 
though no applications had been made to the Huntsman since 
June 17. 
Beginning July 19, all fallen apples on the experimental 
plats were · gathered, examined and counted, and a record 
made of the number of specimens infected with bitter rot as well 
as the total number of specimens which had fallen. The fallen 
apples were gathered at intervals of a week or ten days until the 
harvesting of the crop. 
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September 30, and October 1, ·the apples were picked from 
the trees, examined and counted, and record made of the number 
of specimens ·showing bitter rot and of the total number of speci-
mens in ·the crop. The records r·egarding ·the fallen apples and 
picked apples were then combined, and the percentage of bitter 
rot for each plat determined. The results were as follows: 
BEN DAVIS 
Plat No. 
Percentage of entire 
crop infected with 
bitter rot. 
I. Sprayed five times before any rot appeared, once after-
wards ............ ..... ...................... . ... ·.... . . . . 3.93 
II. Sprayed once shortly before. rot appeared and twice soon 
after its appearance. . ............................... . ... 16.84 
III. Check, not sprayed.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 .94 
HUNTSMAN 
Plat No. 
Percentage of entire 
crop infected with 
bitter rot. 
I. Sprayed four times before rot appeared and twice after-
wards. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54. 76 
II. Sprayed twice after the rot appeared.............. . . . . . 83.5-! 
III. Check, not sprayed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.27 
The great disparity between the results on the Ben Davis and 
the Huntsman is due to two facts, namely: (1) The Huntsman is 
more susceptible to the disease than is Ben Davis, and (2) the 
application of spraying material just before the appearance of 
the rot was unavoidably omitted from the .Huntsman. If it had 
been possible to have sprayed the Huntsman trees July ·2, when 
the Ben Davis were sprayed, the final results would probably 
have been different. 
TAMAROA ORCHARD 
The orchard at Tamaroa, with the exception of the check 
plat, had been sprayed once by the owner, for codling moth and 
appl~ scab, on May 1. No further ·spraying was done untiJ after 
the bitter rot, which made its first appearance July 5, had be-
come thoroughly established. Beginning July 16, Plat I was 
spra.yed five times at intervals of about ten days: and Plat II 
three times, also at intervals of ten days. Records were made 
regarding the fallen fruit and picked fruit as in the 'ronti orchard. 
The variety was Ben Davis. Results were as follows: 
Plat No. 
Percentage of entire 
crop infected with 
bitter rot, 
I. 
II. 
III. 
Sprayed five times after disease was fully established ..... 
Sprayed three times after disease was fully established .. 
Check, not sprayed .................... . . .. . ............. . 
4 .26 
59.96 
68.53 
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That the attack of bitter rot was worse in this orchard than 
at Tonti is shown by the fact that a much higher percentage of 
rot appeared in the unsprayed plats. While over 20 per cent of 
the croo was saved by spraying five times after the rot had be-
come fully established, the contrast of the results obtained on the 
same variety at Tonti by spraying five times before the rot ap-
peared is very striking. 
FLORA ORCHARD 
The block of Willow Twigs reserved for the experiment at 
Flora had, with the exception of the check plat, been sprayed 
twice by the owner for the codling moth and apple scab. A gen-
eral infection of bitter rot appeared in this orchard July 10, so 
that the disease wa quite well established when the spraying 
was commenced July 14. It was the intention to spray Plat I 
after each rain, and Plat II every ten days regardless of rain. 
It happened that rain bccurred about every ten days, so that the 
two plats received exactly the same treatment, namely, five appli-
cations at intervals of ten· days, beginning July 14. The fallen 
apples were gathere<?- as in the other orchards, and the record 
thus secured was combined with the record of the hand-picked 
crop to determine the percentage of the crop lost by reason of 
bitter l'Ot. The results were as follows: . 
Plat o. 
Percenta,:re of entire . 
crop infected with 
bitter rot. 
I. Sprayed five times after disease appeared... . .. .. 57.82 
II. Sprayed five t imes after di ease appeared... . . . . . . . . . . . . . 62.34 
III. Check, not sprayed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83.81 
The average percentage of bitter rot for the two sprayed 
plats is 60. 08 . . This shows that an average of 23.73 pe:rcent of 
the crop was saved by spraying five times after the appearance 
of the disease; that is, the percentage of the crop saved was about 
the same as in the case of t_he Ben Davis receiving similar treat-
ment at Tamaroa. The percentage of rot in the check plat shows 
that the Willow Twig at Flora was attacked worse than the Ben 
Davis at Tamaroa or Tonti, and nearly as bad as the Huntsman 
at the latter place. 
During 1903 six different orchard were placed at the disposal 
of the Department and experiments were inaugurated for the pur-
pose of testing the following methods of procedure for con-
trolling bitter rot: 
1. The value of spraying dormant wood in the fall with a 
copper sulphate solution containing one pound of the sulphate to 
fifteen gallons of water. 
18 
2. The value of spraying dormant wood in the spring with a 
solution containing one pound of copper sulphate to fifteen gallons 
of water. 
3. The value of spraying three times in July with Bordeaux 
mixture. 
4. The value of spraying at intervals of ten days after the 
first three sprayings until after July 1 with Bordeaux mixture. 
5. The. value of spraying four times in June at weekly enter-
vals with Bordeaux mixture. 
6. The. value of spraying when bitter rot first appears so as 
to thoroughly coat the fruit with Bordeaux mixture. 
7. The value of spraying after bitter rot has become thor-
oughly established so that the fruit is given a thorough coating of 
Bordeaux mixture. · 
The orchards in which some or all of these. treatments were 
tested were located at Olney, Flora, Tamaroa, New Burnside and 
Carbondale. Owing to the fact that the late freeze on May 1 prac-
tically destroyed all the fruit jn the Flora orchard work was aban-
doned at that place for the season. The Bordeaux mixture used 
in spraying for bitter rot consisted of four pounds copper sulphate 
and four pounds of lime to fifty gallons of water. Applications 
of spray made early in the season for scab, canker worm and cod-
ling moth consisted of Bordeaux mixture prepared as for bitter 
rot to which was added four ounces of Paris green. Plats which 
were reserved as checks received only the early sprayings for 
scab, canker worm and codling moth. A brief summary of the 
results of the work for .1903 follows:-
OLNEY ORCHARD 
The block of trees selected.in this orchard was almost entire-
ly Ben Davis and in· the figures given only this variety has been 
considered. These trees were located on a comparatively level 
tract in the heart of a large commercial orchard. Nine plats were 
laid out in this orchard from which it was hoped that some light 
might be thrown on each of the foregoing points. The late freeze 
so materially decreased the fruit upon the trees, and the develop-
·ment of the disease was so slight that the results were far from 
:furnishing conclusive data. All I?lats received two applications 
·Of spray for scab and codling moth, the first just after the petals 
:had fallen, April 30, and the second one week later, May 7 and 8. 
'Thereafter, variations in the treatment given each plat are shown 
in the following: 
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Plat I, sprayed with copper sulphate solution Nov. 24, 1902. · 
Plat II, sprayed with copper sulphate solution March 28, 1903. 
Plat III, not sprayed for bitter rot. Plat IV, sprayed July 2, 11, 
and 21. Plat V, sprayed May 18 and 28, June 6, 18, 27, and 
July 8 . Plat VI! sprayed June 5, 11, 18, and 25. Plat VII, 
sprayed only the first two times as shown above. Plat VIII was to 
have been sprayed as soon as bitter rot appeared; inasmuch as it 
was almost wholly lacking this treatment was. not given. Plat IX 
was to have heen sprayed when the disease became permanently 
established but this treatment was withheld owing to the slight 
development of the disease. Rot was first discovered in these 
plats August 7. At no time during the year did it reach a serious 
stage. Fallen apples were gathered at intervals of about ten days 
beginning July 27 and continued throughout the season. Records 
were made on all these apples the same as in the work for 1902. 
The following data give the results obtained: 
Plat No. 
Percentage of entire 
crop infected with 
bitter rot. 
I. Sprayed with copper sulphate solution on dormant 
wood in fall and two early apvlications for moth... . . . . 0.41 
II. Sprayed with copper sulphate sol11tion on dormant 
wood in spring and two early applications for moth.. . . 3. 03 
III. Not sprayed for bitter rot..... . . . . . . . . . . . . . . . . . . . . . 0.10 
IV. Sprayed three times in July at intervals of ten days 0.22 
V. Sprayed after early applications at intervals of ten 
days until after July 1 (6 times).............. . 0.17 
VI. Sprayed once each week during June (4 times)........ 0.17 
VII. :Not sprayed for bitter rot.... . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 75 
VIII. Not sprayed for bitter rot.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 57 
IX. Not sprayed for bitter rot.. .... ........ . ............. . . 0.11 
WhHe there is no treatment outstanding in its merits over the 
others reported above, yet there seems to be a general indication 
that the later applications of Bordeaux will reduce bitter rot. 
TAMAROA ORCHARD 
The experiments conducted in the Olney orchard were dupli-
cated in the Tamaroa orchard-the same number of plats were 
used and the time of applying the spray was practically identical. 
This is the same orchard as that used in 1902. Here too only two 
early application~ of spray were. made for codling moth and scab. 
The first occurrence of bitter rot was July 6. Beginning with July 
22 all windfalls were gathered and records were made on the en-
tire crop thereafter. The crop in this orchard was also very light . 
and bitter rot so scarce that the data presented below do not 
warrant any definite conclusions; 
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Plat No. 
Percentag-e of entire 
crop infected with 
bitter rot. 
I. Sprayed with copper sulphate solution on dormant 
wood in.fall and two early applications for moth.. . ... 2.40 
II. Sprayed with copper sulphate sol uti on on dormant 
· wood in spring and two early applications for moth. . . 1. 6 
lii. Not sprayed for bitter rot.. . ........................ . .. 1.96 
IV. Sprayed three times in July at intervals of ten days... 3.99 
V. Sprayed at intervals of ten. days from early spraying 
until after July 1 (6 times) . . ......... .. : .... . ...... ·... 0.16 
VI. Sprayed once each week during June (4 times)........ 1.43 
VII. Not sprayed for bitter rot......................... . .. . . 2.24 
VIII. Not sprayed for bitter rot............................. . 0.91 
IX. Not sprayed for bitter rot.............. . . . . ....... . .... 0.67 
As stated before the small crop and slight development of the 
disease precluded any conclusive data. It will be noted, however, 
that Plats V and VI which were sprayed for the disease previous to 
its discovery, gave smaller percentages than adjoining plats . Prac-
tically all trees in Plats VIII and IX were unattacked by bitter rot, 
so these plats do ~ot deserve mention in the comparison. 
NEW BGRNSIDE ORCHARD 
Experiments in the New ·Burnside orchard were not begun 
until after the owner had applied the early spray-ings. The block 
of trees used was Ben Davis. The area was divided into three 
plats; Plat I received only the early spraying for scab and codling 
moth. P~at II was sprayed once, June 24, before rot appeared 
and Plat III was sprayed once after rot appeared. Rot was discov-
ered June 25 on an Early Harvest tree but did not occur on the 
Ben Davis variety until later. The gathering of windfalls com-
menced September 7 and was continued the remainder of the 
season. The results are shown below. 
Plat No. 
P ercentage of entire 
crop infected with 
bitter ro t. 
I. Sprayed early for scab and codling moth only........... . 3.57 
II. Sprayed·once before rot appeared, .June 24. . ... . . ......... 5.43 
III. Sprayed once after rot appeared .. :;.................. . .. 4.38 
The very close similarity of results secured in the plats would 
seem to indicate no gain whatever where only one application of 
Bordeaux was made either before or after the disease start 
CARBONDALE ORCHARD No. 1 
This orchard, like the one at New Burnside, was secured 
after the early spraying for scab and codling moth had been fin-
ished. Three plats were laid out in a block of Ben Davis trees 
and weFe treated in the following manner: Plat I, sprayed for 
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scab and codling moth only; Plat II, sprayed once, June 27, for 
bitter rot before the. disease appeared in addition to the early 
spraying for scab and codling moth; and Plat III, sprayed Aug-
':!St 17 after the disease appeared, in addition to the early treat-
ment for scab arid codling moth. Bitter rot was discovered Aug-
ust 17. ail windfalls were gathered September f, and records kept 
upon these .and future pickings for the season. The following 
tabulation gives the data resulting from this w_ork: · 
Percentage of entire 
Plat No. crop infected with 
bitter rot. 
I. Sprayed for scab and codling moth only. . . . . . . . . . . . . . . . . . 7. 05 
II. Sprayed for bitter rot June 27 before disease appeared... 6.55 
III. Sprayed for bitter rot A.ug. 17 after the disease appeared 4 .22 
Here again it would appear that one application of Bordeaux 
alone is of very slight practical use in preventing bitter rot. 
CARBONDALE ORCHARD No. 2 
The· block of trees selected in this orchard consisted of J ona-
than, Winesap, and Ben Davis varieties. Spraying for the scab 
and the codling moth had been accomplished before the Depart-
ment began work. Three plats were laid out, each plat involv-
ing several trees of each variety, and were treated according to the 
following schedule: Plat I, not sprayed for bitter rot, Plat II 
sprayed for bitter rot June 26 and July 1 before the disease ap-
apeared, and Plat III sprayed for bitter rot after the disease ap-
peared, August 5 and 6. August 5 was the date of the first dis· 
covery of bitter rot. Record was made upon all windfalls and 
picked apples coming from the trees after this time. Data for · the 
different varieties are given below: 
J O .ATHAN 
Plat No. 
P ercentage of entire 
crop infected with 
bitter rot. 
I. Sprayed for seab and codling moth only ... .... . . ........ . 62 .98 
25.95 II. 
III. 
Sprayed twice for bitter rot before the disease appeared. 
Sprayed twice for bitter rot after the disease appeared .. 
WINE AP 
75.48 
Plat No. 
Percentage of entire 
crop infected with 
bitter rot. 
I. Sprayed for scab and codling moth only .. . ........... . .. . 23.69 
7.24 
11.22 
II. Sprayed twice for bitter rot before the disease appeared. 
III. Sprayed twice for bitter rot after the disease appeared .. 
BEN DAVIS 
Plat No. 
Percentage of entire 
crop infected with 
I. 
II. 
III. 
· bitter rot. 
Sprayed for scab and codling moth only ...... . .......... . 
Sprayed twice for bitter rot before IJhe disease appeared. 
Sprayed twice for bitter rot after the disease appeared .. 
'63.09 
31.93 
75.30 
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Spraying twice before the disease appeared gave the best re-
sults with all varieties. While there was less rot with the Wine-
. saps where spraying was done after the disease had gained a foot-
hold the evidence shown by the other two varieties would indicate 
that practically no good resulted from them. · 
Experiments were continued· in the Flora, Olney and Tamoroa 
orchards and installed in an orchard near Kell during the season 
of 1904. The same plan was followed except that in place of the 
fall treatment with the copper sulphate solution, Plat I was 
treated with Oregon wash applied to the dormant wood in the 
spring. 
FLORA ORCHARD 
The three early applications of Bordeaux-Paris green mix-
ture for scab, codling moth and canker worm were made respec-
tively on April 16, May 13, and May 20 for all plats. Other treat-
ments designed especially for bitter rot were given as -follows: 
Plat I, sprayed March 29 with Oregon wash; Plat II, sprayed 
March 29 with copper sulphate solution, Plat III, not sprayed 
for bitter rot; Plat IV~ sprayed July 9, 19, and 29 using Bordeaux 
Paris green m~xture; Plat V, sprayed May 30, June 8, 20, and 
29, and July 9 with Bordeaux mixture; Plat VI, sprayed June 8, 
15, .. 20, and 29 with Bordeaux mixture; Plat VII not sprayed for 
bitter rot; Plat VIII, sprayed three times with Bordeaux-Paris 
green mixture when bitter rot was first noticed, July 29; and Plat 
IX! not sprayed for bitter rot. Bitter rot was first discovered in 
the plats July 24; from this date until the apples were harvested 
record· was kept, on all apples. The results for the season are 
presented below: 
Plat No. 
Percentage of entire 
crop infected with 
bitt er rot. 
I. Sprayed in spring on dormant wood using Oregon wash 4. 21 
II. Sprayed in spring on dormant wood using copper sul-
phate solution ............. ; ................ _......... 1.31 
III. Not sprayed for bitter rot... . . . . . . .. . .. . . . . . .. . . . .. . . . 1. 96 
IV. Sprayed three ~imes in July at intervals of te.n days 
with Bordeaux-Paris green mixture ... .- ................ 1.40 
V. Sprayed at intervals of ten days until after July 1 with 
Bordeaux mixture.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 69 
VI. Sprayed once each week during June with Bordeaux 
mixture.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 81 
VII. Not sprayed for bitter rot........... . ................. 20.71 
VIII. Sprayed until fruit was thoroughly coated when rot 
first appeared.......................................... 2.09 
IX. Not ~prayed for bitter rot.. . ........................... 5.86 
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The p erc9ntages of rot are comparatively uniform excepting 
in Plats I, VII and IX. Plat VII shows much the greatest. amount 
of rot while the adjoining Plats, VI and VIII, were nearly free 
from this disease. While this gives evidence that there has been 
a great benefit by spraying late for bitter rot, still there is no late 
treatment outstanding in its merits. The treatment with Oregon 
wash seems to have resulted in no benefit. 
·OLNEY ORCHARD 
This orchard .was treated practically the same as the or-
chard at l1'lora, so that the schedule of spray dates was approxi-
mately the same for each plat. Bitter rot was discovered here 
July 27 and all apples from that date were examined and record 
made from them. Data giving the results of this year's work in 
this orchard follow: 
Plat No. 
Percentage of entire 
crop infected with 
bitter rot. 
I. Sprayed in spring on dormant wood using Oregon wash 
II. Sprayed in spring on dormant wood using copper sul-
phate sol uti on . . ..................... . .. : . . . . . . . . . ... . 
III. Not sprayed for bitter rot ...... ................... .. . 
IV. Sprayed three times in July at intervals of ten days 
with Bordeaux-Paris green mixture .................. . 
V. Sprayed at intervals of ten days until after July 1 with 
Bordeaux mix;ture... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
VI. Sprayed once each week during June with Bordeaux 
mixture._ . ........ . .. ..... .. . ......... _ ............... . 
VII. Not sprayed for bitter rot ........... . .............. . 
VIII. Sprayed with Bordeaux-Paris green mixture until 
.48 
1. 70 
1.16 
.13 
.07 
.16 
2.55 
fruit was thoroughly coated when rot first appeared... .24 
IX. Not sprayed for bitter rot...... . . . . . . . . . . . . . . . . . . . . . . . .36 
Bitter rot developed ·very slightly in this orchard, yet the 
.figures indicate that spraying checked the disease wherever ap-
plied before the first of July. 
TAMAROA ORCHARD 
Here the .same schedule of treatment was gi~en as in the 
Flora and Olney orchards. The dates of sprayjng were nearly the 
same, varying only a few dayE: for similar applications. Rot was 
first discovered July 16. Windfalls and picked apples were ex-
amined arid records yielding the f_ollowing d~ta were secured: 
24 
Plat No. 
Percentage of entire 
crop infected with 
bitter rot. 
I. Sprayed in spring on dormant wood using Oregon wash 
II. Sprayed in spring on dormant wood using copper sul-
phate solution ............................ . ..... : ...... . 
· III. Not sprayed for bitter rot ........................... . 
IV. Sprayed three times in July at intervals of ten days 
with Bordeaux-Paris green mixture .................. . 
V. Sprayed at intervals of ten days until after July 1 with 
Bordeaux mixture .............................. . ..... . 
VI. Sprayed once each week during June with Bordeaux 
mixture ....................................... .' ....... . 
VII. Not sprayed for bitter rot ........................... . 
VIII. Sprayed with Bordeaux-Paris green mixture until fruit 
was thoroughly coated after rot first appeared ....... . 
IX. Sprayed with Bordeaux-Paris green mixture until fruit 
was thoroughly coated after bitter rot had become 
5.52 
9.74 
13.39 
13.19 
9.14 
15.42 
17.64 
13.05 
established . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. 93 
Least rot developed where · Oregon wash was used as shown· 
by Plat I. Otherwise the results in Plat V show that spraying at 
intervals of ten days, from the time of the third early spraying, 
until after July 1 gave the smallest percentage for the various 
treatments. 
KELL ORCHARD 
Treatment in thjs orchard was the same as in the others for 
this season. Bitter rot was first observed in the plats July 22. 
The records collected gave the following data: · 
Plat No. 
P er centage of entire 
crop infected with 
bitter rot. 
I. Sprayed in spring on dormant wood using Oregon wash 
II. Sprayed in spring on dormant wood using copper sul-
phate solution ........................................ . 
lii. Not spr:tyed for bitter rot............. . ............. . 
IV. Sprayed three times in July at intervals of ten days 
with Bordeaux-Paris green mixture ....... . .......... . 
V. Sprayed at intervals of ten days until after July 1 with 
Bordeaux mixture ..................................... . 
VI. Sprayed once each week during June with Bordeaux 
mixture ........................................... . .. . 
VII. Not sprayed for bitter rot .. .' .. : . ..... : . .. . ........... . 
VIII. Sprayed with Bordeaux-Paris green mixture until fruit 
was thoroughly coated after rot first appeared ....... ·. 
IX. Sprayed with Bordeaux-Paris green mixture until fruit 
25.17 
28. 1 
20.18 
1.17 
.40 
.99 
23.06 
6.06 
was thoroughly coated after rot was firmly established 3. 91 
The quantity of fruit produced by these plats was sufficient 
to furnish data of a conclusive nature. Plats IV, V and VI which 
were sprayed late for bitter rot show a decided advantage over. 
the other plats which were sprayed earlier in the season or after 
the disease appeared. 
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Investigations relative to the control of bitter rot were con-
tinued during the · season of 1905 in the orchard at Flora and in-
stalled in an orchard at Clay City. Some additional lines of in-
quiry were involved in the experiments for this season consisting 
of the following :. (1) rrhe application of twenty-five pounds .of salt 
to each tree of a plat; (2) spraying a plat with soluble Bordeaux 
mixture once each week during June; (3) spraying once only in 
the early treatment for scab and codling moth; (4) spraying with 
dust spray; (5) spraying at intervals of ten days after the first 
three sprayings with copper sulphate solutions of varying 
strengths; and (6) leaving some plats totally without spray. · 
FLORA ORCHARD 
All of the plats in this orchard received what is commonly 
known as the first and third applications of spray which are made 
early in the season. for scab and codling moth. The first of these 
applications was made April 4 and 5 and the second May 8, one 
week after the petals had fallen. Additional treatment for bitter 
rot involving Bordeaux-Paris green mixture given some of the 
plats consisted of four pounds copper sulphate, four pounds of 
lime, four ounces of Paris green and fifty gallons' of water. 
Bitter rot was first discovered July 24. The exact treatment of 
each of the plats for bitter rot is given in the following paragraph. 
Plat I, treated with twenty-five pounds of salt distributed 
about each tree, May 27. Plat II sprayed with soluble Bordeaux, 
June 6, 13,-20, and 27. Plat III, not sprayed for bitter rot. Plat 
IV, sprayed with Bordeaux-Paris green.mixture july 6, 15, and 25. 
Plat V, sprayed with Bordeaux-Paris green mixture May 18, 
June 6, 15, and 27. Plat VI, sprayed with Bordeaux-Paris green 
mixture June 6, 13, 20, and 27. Plat VII, not sprayed for bitter rot. 
Plat VIII, sprayed with Bordeaux-Paris green mixture three 
times July 25, when bitter rot was first discovered. ·Plat IX not 
sprayed for bitter rot. 
Figures giving the results for these different plats are shown 
below: · 
P ercentage of entire 
Plat No. crop infected with 
· bitter rot. 
I. Ground treated with 25 pounds salt per tree........... 18.28 
II. Sprayed once each week during Juhe with soluble 
Bordeaux.............................................. 3.33 
III. Not sprayed for ·bitter rot. . ..... . . . . . . . . . . . . . . . . . . . . . · 5.56 
IV. Sprayed three times at intervals of ten days during 
July with Bordeaux-Paris green mixture.............. 1. 28 
V. Sprayed at intervals of ten days until July 1 with 
Bordeaux-Paris green mixture......................... 3.23 
VI. Sprayed once each week during June with Bordeaux-
Paris green mixture ......... , . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 74 
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-.YII. Not sprayed for bitter rot.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.39 
VIII. Sprayed with Bordeaux-Paris green mixture until fruit 
was thoroughly coated after disease first_ appeared. . . . 4.15 
IX. Not sprayed for bitter rot...... . ................. . . . . . 13.08 
In every instance the late spraying gave better results than 
did early applications. The spraying just prevwus to or during 
July gave the best results in keeping the disease in check, as 
shown in Plats II, IV, V, VI and VIII. The treatinent with salt 
shown in Plat I indicates that this material has no value as a pre-
ventive of bitter rot. Soluble Bordeaux compares favorably with 
common Bordeaux as shown by comparing Plat II with Plat VI. 
CLAY -CITY ORCHARD 
A block of Ben Davis trees was selected for use at Clay City, 
in which bitter rot had been prevalent during preceding years. 
This body of trees was divided into eighteen different plats and a 
number of tests aimed at the control of bitter rot were inaugurated. 
Excepting Plats XI, XIV, XVII and XVIII, all plats were given 
the first three applications of spray for scab, canker worm, and 
codling moth: of this number receiving spray Plats XIII and XVI 
were sprayed with dust Bordeaux Paris green, while the others 
received the liquid preparation. Plats VII and XVIII received 
the first early spray only, while Plats XI and XIV were not 
sprayed. The dates of making these three early treatments were 
April11 to 14, April28 and 29, and May 8 and 9, respectively. The 
treatment given each plat for bitter rot is shown in the following: 
Plat I, twenty five pounds of salt applied about each tree on 
June 9. Plat II, sprayed June 27, July 7, and 17 with Bordeaux-
Paris green mixture. Plat III, not sprayed for bitter rot. Plat 
IV, sprayed May 18 and 29, June 7, 17, and 27 and July 7 with 
Bordeaux-Paris green mixture. Plat V, sprayed June 7, 14, 21, 
and 28 with Bordeaux-Paris green mixture. Plat VI, sprayed 
three times July 21 with Bordeaux-Paris green. Plat VII, not 
sprayed for bitter rot. Plat VIII: not sprayed for bitter rot. 
Plat IX, sprayed May 18 and 29 with three pounds, and with two 
pounds of copper sulphate to fifty gallons of water respectively. 
Plat X, sprayed May 18 and 29 with six pounds: and with one 
-pound of copper sulphate to fifty gallons of water respectively. 
Plat. XI, not sprayed at all during season. Plat XII, sprayed 
May 18 and 29 and June 7 with Bordeaux-Paris green mixture. 
Plat XIII, sprayed May 20 and 29, and June 7 with dust Bordeaux-
Paris green mixture. Plat XIV, n_ot sprayed at all during the season. 
Plat XV, sprayed May 18, and 29, June 7, 17, and 27, and July 7 with 
Bordeaux-P~ris green mi~~ure. Plat XVI, sprayed May 20 and 
27 
29, June 7, 17, and 27, and July 7 with dust Bordeaux-Paris green 
mixture. Plat XVII, sprayed April12 with Bordeaux-Paris green 
mixture and treated with 25 pounds salt per tree. Plat XVIII 
sprayed April 12 with Bordeaux-Paris green mixture. 
Bibter rot was first noticed July 21 and occurred rather 
spasmodically after every rain and w·arm spell throughout the 
season. The disease varied much in its severity; especially was 
bitter rot extremely light at the south end of the orchard where 
Plats VIII and XVI were located. Plat XVII had two treP.s only 
and as neither of these was much infected with rot it is not com-
parable with plats where rot occurred generally and which con-
tained from twelve to fifteen trees. Plat X was in a low place 
where rot was not abundant. Records from these plats, there-
fore, do not merit comparison with the other plats where the 
disease occurred generally. Results from each treatment are 
recorded below. 
Plat No. 
Percentage of entire 
crop infected with 
bitter rot. 
I. Not sprayed for rot but treated with salt .. . .. 
II. Sprayed three times at intervals of ten days in July 
III. 
IV. 
v. 
VI. 
VII. 
VIII. 
IX. 
with Bordeaux-Paris green mixture .......... ·. . . . . .. 
Not sprayed for bitter rot .......................... . 
Sprayed at intervals of ten days until after July 1 
with Bordeaux-Paris green mixture. , . . . . . . ... .. .. . 
prayed once each week during June with Bordea<IX-
Paris green mixture ................................. . 
Sprayed until fruit was thoroughly coated when bit-
ter rot first appeared with Bordeaux-Paris green 
mixture ............ . ............... .... ............. . 
Not sprayed for bitter rot .......................... . 
Not sprayed for bitter rot. _ . . . . . . . . . . . . . . . . . ...... . 
Sprayed twice with copper sulphate solutions at in-
tervals of ten days . . .. .. . .. .... . ..................... , 
X. Sprayed twice with copper sulphate solutions at in-
tervals of ten days .................................. . 
XI. Not sprayed at all during the whole season ........ . 
XII. Sprayed three times at intervals of ten days with 
Bor.deaux-Paris green mixture ...................... . 
XIII. Sprayed three times at intervals of ten days with 
dust Bordeaux-Paris green mixture ................. . 
XIV. Not sprayed at all during the whole season ........ . 
XV. Sprayed six times at intervals of ten days with 
Bordeaux-Paris green mixture . . .. . . .. ..... . ..... .. . 
XVI. Sprayed six times at intervals of ten 'days with dust 
Bordeaux-Paris green mixture ..... .... . ........... . 
XVII. Sprayed once during entire season and treated with 
salt ................................................. . 
XVIII. Sprayed once during entire season . ............ _ ... . 
6.07 
4.14 
13.09 
3.5!5 
10.47 
8.83 
9.04 
.47 
14.94 
3.24 
33.37 
27.03 
52.79 
37.58 
8.15 
6.27 
1.92 
23.14 
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Plats II, IV, and XV which were sprayed thoroughly before 
bitter rot appeared show decidedly less rot t~·an surrounding plats. 
Excluding Plats VIII, X, XVI and XVII from comparison for 
reasons mentioned above the late spraying gives very satisfactory 
. results. The largest amount of rot found in any one plat was 
in XIII which was sprayed with dust. 
CoNaL usroNs 
These investigations which cover a series of five years and 
include the examination of 1,269,301 -apples, together with exten-
sive observations, ·point conclusively to the following statements: 
1. By the use of Bordeaux mixture it is possible to practic-
ally control bitter rot. In most instances where the disease is li-
able to destroy 25 to 50 per cent of the fruit, this loss may be 
reduced to 4 or 5 percent. 
2. Fruit sprayed in such a manner that it is kept perfectly 
coated with Bordeaux mixture throughout the season will be in-
jured least by the disease. 
3. After bitter rot has gained a foot-hold sprayin~ is of . 
some value. 
4. Applications of twenty-five pounds of salt to the ground 
about a tree have no merits in checking the· disease. 
5. Dust spray is absolutely ineffective in preventing bitter 
rot. 
6. I~ order that fruit may be thoroughly coated with Bor-
deaux mixture three or more sprayings are necessary. 
7. Scab; fruit blptch and other fungous diseases may be con· 
.trolled with the treatment given for bitter rot. At the same 
time the addition of Paris green will greatly reduce the damage. 
by curculio and codling moth. 
BOTANICAL INVESTIGATIONS OF HORTICULTURAL INTEREST* 
Bitte1· Rot of Apples. (Glreosporium.) This disease again 
destroyed during the season of 1906 many thousand dollars 
worth of apples in Illinois, but there never has since been 
anything like so great losses in our State as there were in 1900 
when the destruction . amounted to between $1,000,000 and 
$2,000,000 in four counties, and in the country at large to some 
$10,900,000. · There was· then nothing of practical value known 
abqut the disease and orchardists were altogether helpless before 
its ravages. Since the first appropriations made by the State 
*This section prepared by Dr. T. J. Burrill. 
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Legislature in 1901 for horticultural experiments and investiga-
tions, much has been learned. concerning the life-history of the 
fungus causing the trouble, and methods of control have been 
ascertained. The former problem· has been one ior the botanists 
and its solution has been undertaken by them. 
In 1902 the important discovery was made that the parasite 
lived over winter in part in diseased spots of the limbs of ·the ap-
ple tree. The term canker was applied to those spots. From the 
cankers spores issue i'n June, July, or August and start infection 
of the fruit hanging upon the tree, from. which it frequently 
spreads with great rapidity. It had been still earlier ascertained 
that in some cases the fungus lives over winter in the old infected 
fruits called mummies that hang until the next year on the trees 
or lie upon' the ground. Further studies have shown that at least 
in some seasons those upon the ground, without other protection 
than the overhanging branches of the tree, are incapable of serv-
ing as the starting points of the disease. Much attention has been 
given to this point and further ·tests are still under way, but it 
now seems probable that the fungus almost invariably fails to sur-
vive an Illinois winter in this situation. The case is different with 
the old fruits which hang on the trees. Here they are dry a large 
part of the time and, contrary to expectations, vitality is longer 
continued when the fungus it kept free from dampnes·s. In a 
warm, moist situation the spores soon die-, after germinating, but 
these same spores retain their vitality many months -when kept in 
a dry, steam-heated room. 
The fungus sometimes grows upon other plants or other 
fruits, but it seems now fairly conclusive that the earliest sea~onal 
infections in Illinois orchards come either from limb-cankers 
(which are very variable in number in different seasons-) or from 
the mummies which hang in the trees. The careful removal of 
these is therefore of the utmost importance. The spores produced 
on the green fruits are to a very limited extent distributed by the 
wind from tree to tree and. they are carried by certain insects, but 
the disease spreads slowly through an orchard. 
Since it can be controlLed beyond the point of serious loss to 
the fruit on a given tree by spraying with copper sulphate solution, 
and since the hiding place of the fungus is now well ascertained, 
it seems evident that the disease can be effectually and permanent-
ly stamped out. Further investigations ·are demanded and a con-
tinuation of the work so far pursued is essential, but the evidence 
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at hand indicates that no one need further seriously suffer from 
this fruit parasite. Nothing like a million dollar loss should 
again occur. 
Fruit Blotch. (Phoma.) This disease was first investigated in 
1901 and received its name at that time in Bulletin No. 69 of the 
Agricultural Experiment Station of the University of Illinois. 
Further observations have confirmed the results then announced, 
but have not very much advanced knowledge of the fungus then 
identified as the destructive agent. While not nearly so destruct-
ive as the bitter rot at its worst, this fruit blotch has during re-
cent years caused the loss of many thousand dollars )n Illinois. 
It can temporarily be rather easily prevented by copper-sulphate 
spray applied several times during the summer, but nothing is 
yet known of the winter state or condition of the parasite. Until 
this is known no one can tell how best to fight it, hence there is fur 
ther work to be done in this case. There is every reason to sup-
pose that both bitter rot and fruit blotch, when the latter is as 
well understood as the former, can be absolutely exterminated in 
any area of country wherein the effort is properly made. 
;Black Rot. (Sphaeropsis.) This is another disease affecting 
apples on the tree. It has long been known and is widely spread. 
While bitter rot is practically -confined to the southern third of 
the state, black rot is as frequent north as south. It causes much 
loss at t1.mes, but never becomes a devastating epidemic. Thou.gh 
the fungus has been elsewhere well studied some new informa-
tion has been added during the last year which must contribute 
towards the possibility of controlling the pest. Since it grows 
on other trees and fruits, beside the. apple, its complete eradi-
cation may not be found possible. 
Brown Rot. (Monilia.) The brown rot is often decidedly des-
tructive to stone fruits,-peaches, plums, cherries,-and is some-
times the chief destroyer of apples while still upon the tree. 
Early varieties are most liable to this attack. . Others have pub-
lished results of investigations and our work has chiefly been 
confirmatory. In this case the fungus lives over winter, like that 
of bitter rot, on old dried fruits hanging on the tree and also on 
that which has fallen to the ground. Our investigations have 
. shown that the old mummies may start an infection the second 
year after their own formation, showing further the importance 
of their removal. In this case those on the ground must also be 
destroyed. This together with proper SJ?raying ma,kes efficient 
prevention. 
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These are the principal or worst fungous diseases which affect 
our fruits on the trees. None of them can be easily gotten rid of, 
but the evidence now obtained seems clearly to indicate that it is 
possible to prevent almost wholly the immense losses they cause. 
Positive practical r-esults have actually been reached in all these 
cases and demonstrate such possibilities, but there are still other 
somewhat similar foes which attack the trees instead of the fruit. 
Work has been in progress upon some of these as follows:-
Crown Gall._.:._This name is applied to a warty or cancerous 
growth upon the roots of apple, pear, peach and other trees and 
shrubs. There is still much difference of opinion as to whethel.' it 
is the same thing on all the kinds of trees, etc., on which the pe-
culiar pathological growths occur, and also as to the active 
agent or agents causing the same. Our results are not very con-
clusive, but experiments in progress must help towards desired 
enlightenment. Nurserymen are especially interested, for their 
sales are decidedly affected and of course buyers are demanding 
protection. There is urgent call for 'further investigation upon 
this subject. Scarcely more than a beginning has been made and 
possibly such knowledge as we are supposed to have is open to 
fundamental correction. 
Rotten Root.-In certain areas a vple and other trees ~ie after 
having reached bearing age bec.ause of the death and deca;y"' of 
their roots so that at length the affected tree, though still sound 
and whole above group.d, may be easily pushed over. Sometimes 
orchards are prac~ically destroyed in this way. The trouble is due 
to one or more kinds of ground-dwelling fungi. Two kinds have 
been identified and both occur in Illinois. 
The original infection of orchard trees seems to come in all 
cases from decaying roots of former woody growths, for the trouble 
is very rarely found except upon land that ,has been cleared of 
forest trees. On such land and in regions subject to _the disease 
or diseases, there is so far not much relief in sight, but even this 
needs to be better known; and no one can determine beforehand 
what results may follow further · research. If it is true that clear-
ed lands are necessarily unsafe for orchard planting in Illinois, it 
seems strange that such lands are most esteemed elsewhere. This 
latter is the fact and therefore some explanation is' a requirement. 
Illinois Canker;·. (Nummularia). This name as given in orie of 
the Illinois bulletins (No. 70), is applied to a disease of the trunk 
and large limbs of apple trees. · Perhaps one of the principal 
oranches of the tree dies while the other parts are apparently in 
vigorous health. The affected portion is leafless, the bark is dry 
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and often more or less ruptured or is in places scaling off. Grad· 
ually the adjoining parts of the tree become involved, part' after 
part, and at length, after · several years, the whole is dead and de-
caying. In the bulletin mentioned the destruction was ascribed 
to a peculiar fungus which is usually found on and in the diseased 
wood. Possibly there is more than one agent of des·truction here 
and some doubts have arisen from further studies as to the cor-
rectness of the former interpretations. The whole matter is ob-
scure. The evil is a bad one. The losses are in the aggregate 
· great ones. The call for help is therefore emphatic and probably 
he~p is possible. At all events trial should be -made; . What work 
has now been done ·at least points the way to further investiga-
tions. 
Pear Blight. (Bacteria). Nothing new has recently been found 
out in regard· to this deadly disease of the pear tree and sometimes 
scarcely less destructive to the apple tree. It is well known that 
a certain species of bacteria is the cause of the mischief and it is 
also known where and how the organism completes its lifeeycle, 
how it becomes disseminated, and how it gains introduction to 
the tissues of the tree. It is further known that it cannot be con-
trolled by any kind of external applications so that wasteful efforts 
o~ this kind m.aY. be avoided. It seems more- and more possible, 
however, to extirpate it entirely wherever sufficient attention can 
and will be given to the very considerable ta~k. Simply by follow-
ing carefully the methods of prompt removal of any and all affect-
ed twigs or limbs and.keeping at this persistently, decided head-
way can be made towards reducing, if not entirely preventing the 
ravages of the disease. Especially is it important to take away 
any parts harboring infection over winter. Practical orchard work, 
rather than furtherlaboratory or field investigation, is now needed 
to conquer this insidious malady. 
Further work has been done during the last biennium on sev-
eral diseases of garden and truck plants, such as those on the to-
mato, on cucumbers .and melons, on peas and beans, and on the 
radish. Market gardeners have especially called for help and 
these calls have been met as fully as possible. Some new things 
have been ascertained but none of the investigations are consider-
ed finished. Perhaps the nearest to this is upon the disease ·of 
tomato fruits which begins at the blossom end and · is usually 
known as black rot. There is very . often found on the surface a 
black fungus .(Al~ernaria) to which ·the trQuble has u~~ally been 
ascribed. Our studies show that the real cause is a bucterial par-
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a site and that the fungus is a secondary growth. A disease, new to 
Illinois so far as reported, has been found on radishes due to one 
of the peculiar ground fungi (Rhizoctinia) which has undoubtedly 
been imported and which may prove a serious pest to the market 
gardener. 
Much attention has been given to the so-called dry rot of 
corn, but this is hardly included among horticultural plants. 
Good progress has b8en made towards ascertaining the causes and 
towards possible remedies. 
INVESTIGATIONS ON INJURY TO APPLES BY CURCULIO 
In all sections of the State of Illinois where orchard fruits are 
grown may be found fruits that are more or less deformed by cu-
riously made surface cuts, and by small cylindrical excavations, 
the work of curculios. The trouble, while not a new one, has de-
veloped unusally severe proportions during the last ·few years and 
in 1902 was so serious as to cause an entire loss of the apple cro'p . 
in many orchards in the western ·part of the state. · 
After fuli discussion with the Director of the Station and the 
Department of Entomology it was decided that the Department 
of Horticulture should undertake an investigation of the difficulty. 
The investigation was commenced in April, 1903, carried through 
the season, and continued th~ough the season of 1904, along two 
principal lines. First---:-spraying with arsenical poisons. Second 
-inquiry into the life histories and habits of the two insects wit~ 
a view to the possible discovery of vulnerable points which might 
suggest new lines of attack. 
Since it is necessary, ~n order to combat 1ntelligently any in-
jurious insect, to know its habits and characteristics, the results 
of inquiries into the life histories of curculios are presented be-
fore the results of the spraying experiments. 
It became plain upon a preliminary examination that two 
species of curculio were responsible for the damage, the Plum 
Curculio, Conotrachelus nenupha1· and the Apple Curculio, Anthon-. 
omus quadrigibbus. 'The two species differ in appearance, in hab-
its, in development, and in the character of the injury inflicted 
upon the fruits. For these reasons it was necessary to ·study 
each species separately and to answer for each the following 
questions regarding its development: 
1. When, where, and how, are the eggs of the insect depos-
ited? What proportion hatch? How long does the egg-stage 
last? 
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2. What is the character of the larva when it is hatched? 
What are the conditions under which it develops? How long 
does it remain in the apple? What proportion of the larvrereach 
maturity? 
3. Where does pupation take place? At what time? How 
long does the period of pupation continue? What ·proportion of 
the pupre develop into mature insects ? Between what dates are 
most pupre. in the ground? 
4. ·when do beetles emerge from pupa stage? What are 
their habits during the remainder of the season? Is there more 
than one brood? How do they hibernate? When are eggs depos-
ited~ How many are produced .by each female ? How long does 
the period of egg laying last? etc. 
The observations and experiments designed to answer these 
questions were carried on in the orchards .themselves and in the 
laboratory. In the orchard observations attempts were made to 
discover the hibernating quarters of the curculios, the time when 
they first appeared on the trees ·and fruit in spring, the time an,d . 
manner of egg deposition, etc. In the laboratory those studies 
~ere made which required continuous observation of the same 
individual specimen for a considerable period of time. In the 
course of the investigations with plum curculios the time of ovi-
position and the period between oviposition and full development 
of the larva was determined with 1,238 inq.ividuals. Records of 
the depth of pupation were obtained in 824 instances, and the 
length of the pupation period was determined for 1,724 larvre. 
The. egg.production of 20 pairs of curculios was observed through-
out an entire season, and accurate and detailed records were made 
on all the points involved in answering· the questions above. 
Very briefly the life history of the plum curculio was found 
to be as follows: At about the time in early spring when vegeta-
tion resumes activity and buds begin to push, curculios, which 
have hibernated under rubbish on the ground, under the rough 
. bark of trees and in other secure hiding places, emerge from 
concealment and seek the fruit plants upon which they feed and 
breed. About the time the trees bloom, mating begins and as soon 
as the young fruit enlarges the deposition of eggs begins. 
Apples no larger than small peas often bear from one to three of 
the characteristic crescent marks made by this curculio. The 
deposition of eggs goes on most rapidly during the month of , 
June, but continues through July and August, gradually becom-
ing less and less as the beetles die. In observations on the egg-
laying capacity of twe~ty pairs of the beetles in 1904, the mimber, 
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of eggs laid by an individual varied from 14 to 263, and the time 
between the deposition of the first egg on May 25 and the de-
position ·of the last ~gg on September 9 was 107 days. The 
majority of the beetles of this generation do not live beyond the 
month of July, but a few may survive until September, or in rare 
instances until late fall. During the season both males and females 
feed on the same fruits in which eggs are deposited, making small, 
usually, cylindrical punctures. The eggs hatch infrom·fourto six 
days and the young larvre start tortuous burrows through the fruit. 
Development of the larvre causes the fruit to fall within a few 
days. In about twenty days the larvre mature, cease feeding, bore 
out of the fruit, and at once enter the ground where they complete 
their transformations and in about twenty -eight days emerge as 
perfect beetles. The newly emerged beetles usually remain quiet. 
for a day or so, allowing the body wall, beak, and jaws to harden; 
then they fly into the trees and begin feeding on the fruit. Beetles 
of this new generation do not (except possibly in rare cases) pair 
and no eggs are laid during this first season. Th~ fruit is freely 
punctured for feeding purposes and the amount of this work in-
creases as th~ season advances. It is this feeding of the new 
generation that causes the greatest injury to the "fruit crop. 
Feeding continues as long as fruit remains upon the trees. Late 
in the fall the beetles leave the trees and hide away jn secure places 
, for the long winter period of hibernation. 
The investigations and observations brought out three points 
of especial importance from an economic or control point of view, 
that should be mentioned in connection with the life history of the 
insect: the depth of pupation, the period during which the major-
ity of the pupre are in the ground, and the destructive effect of 
exposure to the sun and air on the larvre and pupre. It was 
found that nearly 94 percent of the larvre pupated at· depths of 
two inches or less and that none went deeper than three and a 
half inches, that 87 percent of all the curculio pupre were in the 
ground during the 30 days after July 10, 92 percent were in 
the ground during the 40 days after July 10, and 97 percent 
during the 53 days after July 10, during the season of 1904, and 
that exposure of the larvre or pupre to direct sunlight is very 
quickly fatal while exposure of the young fallen apples, containing 
larvre, to sunlight, resulted in the death of most o~ the insects. 
The habits and life history of the apple curculio differ con-
siderably from those of the plum curculio. The most important 
points. of difference are its habit of pupating in the fruit in the 
cavity or burrow formed by the larva in obtaining its food sup-
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ply, and in the fact that the second generation does no damage to 
the crop in the fall since it seldom makes feeding punctures till 
the following season. 
Ru.nning concurrently with the observations on the habits and 
life histories of the insects under consideration, a series of experi· 
ments with control "measures was c.arried on. Many remedies and 
measures for the control of'curculios have been recommended but 
the only ones having any weight of authority and. sound experi-
mental basis for recommendation, were jarring the trees over 
sheets and the destruction of the accumulated curculios, and 
spraying with arsenical poisons. The jarring process is impr~.cti­
cable in apple orchards of full -grown trees; hence it was decided to 
test the efficiency of spraying with various arsenical com pounds. 
SPRAYING EXPERIMENTS AT BARRY IN 1903 
Two blocks of sixty trees ea.ch were selected, one in the orchard 
of Mr. J. R. Williams; the other, twenty rods distant, in the ad-
. joining orchard of Mr. Albert Blair. The blocks of trees were 
each divided into six plats -of ten trees to a plat. All pJats 
were given the usual three early sprayings for the control of ap-
ple scab and codling moth, after which they were treated as follows: 
. Plat I. Sprayed thirteen times with Paris green on the following dates: 
May 15, 22,29: June 5, 12, 19, and 26; July 3, 10, 17, 24, 31; August15. 
Plat II. Sprayed seven times with Paris green on the following dates : May 
15, 22; June 15; July 6, 27; August 17-; September 7. 
Plat III. Check plat. No sprays. 
Plat IV. Sprayed five times with Paris green on the following dates: May 
15, 22; June 15; July 6, 28. 
Plat V. Arsenite of-lime was applied to this plat four times as follows: 
May 23; June 6, 20; July 6. 
Plat VI. Sprayed four times with arsenate of lead on the following dates: 
May 23; June 6, 20; July 6 . 
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The following tables show the numbers and ~ercent .of punc-
tured and· puncture-free apples taken from each plat in the two 
blocks. 
ORCHARD OF J. R. WILLIAMS, BARRY, 1903 
Total fruits Total fruits I Total ~ picked. windfalls. Q) 
!-; 
..:> ~ ::s · til rO rO rO ..:J ..:J 0 0. -d <l) <l) <l) 0 
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...., 
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z 0 ::s 0 ::s 0 ::s '"' 0 <l) ::s p. 0 0.. 0 0.. 0 
~ ~ . ::S ..:J ::s ~ .... . ~ ~ <l) 0 0 0 ~ z z z 
I 8 0 36 3021 182 3901 2181 4119 9!.71 II 415 22 1767 81 21 2 103 2285 95.49 
III 411 10 2491 27 2902 37 2939 98.74 
IV 742 29 3630 69 4372 98 4470 97.81 
v 657 43 6094 93 6751 136 6887 98.03 
VI 413 8 3696 8 4109 96 4205 97.72 
------ ---- - - ---
--
Total 
..:> 
~ 
0. 
"""' 0 
0 
z 
I 
II 
III 
IV 
v 
VI 
--
Total 
3518 148 20699 540 24217 688 24905 97.24 
3,666 apples, or 14.72 percent, were picked from the trees. 
21,239 apples, or 85.28 percent, were windfalls. 
ORCHARD OF ALBERT BLAIR, BARRY, 1903 
Total fruits I. Total fruits · Total. picked . . windfalls. rO <l) 
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914 apples, cir 18.94 percent, of total fruits were picked from trees. 
4,124 apples, or 81.06 percent, of total fruits were windfalls. 
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It will be seen by a compaTison of the results ootained from· 
the different plats that spraying in this instance did not control 
curculio injury. 
There were, however, certain factors present that undoubt-
edly contributed to the unsatisfactory results obtained, such as 
the location of the. plats . in large and severely infested orchards, 
from which, no matter how many curculio were killed by the 
spraY., new ones could constantl:y come; and the extremely large 
numbers of the insects ~uring the season of 1903 coupled with a 
small fruit crop, thus concentrating the. injury. Hence a new 
series of experiments was undertaken the following year ~n a 
small orchard where control would be more perfect. 
SPRAYING EXPERIMENTS AT GRIGGSVILLE IN 1904 
The orchard of Mr. John Sawdon, containing 260 trees was 
chosen. Four rows of Ben Davis trees on the west, side were .se-
lected for the curculio experiments. The trees chosen were di-
vided into six plats and the scheJ.ule of applications was the 
same as that used in Barry. in J 903. The dates of application, 
however, were different, owing to the fact that the season was 
two weeks later. Records were kept of the injuries tO the entire 
crop including windfalls of the smallest size and crop finally pick-
ed from the trees. Three tabulations are given herewith, the 
first showing the damage to the windfalls~ the second showing 
the damage to the picked crop, and the third including the entire 
crop. 
TABLE I 
PI urn curculio. Apple curculio. 
u3 rO ui Crescent Feeding · Egg Feeding rO 
...:5 Q) Q) Q) ~ C'd ' Q) ;;.... ~ punctures. punctures. punctures. puncture . .::j 
0. ;.... C'd ~ ;.... 0.. .._:) 
0. C'd 0 
"!-; 
"!-; r:n "-! c 0 0 0 ::; 
0 
r:n u3 u3 u3 u3 0.. Q) 0 0 s 0 ~ 0 ~ 0 .._:) 0 .._:) z z ·::; ·::; ·::; 
.._:) 
z 8 z 2 z z z 0 ~ :... :... z ~ ~ ~ 
I 13 1 3 I 5056 5599 2612 9~66 2531 306 22 1395 506 1323 II 14 10 4281 3164 1696 4334 1572 289 2:~7 1400 3 7 1634 
III 13 1 16 2467 9~3 6:~2 1577 776 77 66 639 221 1239 IV 5 8 2831 1663 956 2393 992 141 111 885 289 1177 
v 13 7 3255 1 26 1073 3405 1267 181 152 1258 431 l197 
VI 12 7 6066 345B 2057 4124 1 68 183 151 1451 474 2663 
-------------
------------
Totals 23956 16693 9026 25199 9006 1177 . 945 7028 2308 9233 
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TABLE II 
. 
..:5 Punctured . Not punctured. 
<:3 
0. No. of Times 
'H trees. sprayed. 0 
0 Number. Percent. Number. Percent·. z, 
I 13 3 3 84 7.5. 73 1245 24.27 
II 14 10 5284 52 .47 4787 47.53 
I II 13 16 2890 34.43 5504 65.57 
IV 15 8 5412 54.65 4492 45.35 
v 13 7 4263 51.14 4074 4~.86 
VI 12 7 3907 54.79 3224 45.21 
--------------------- -----------
Totals 5640 52.36 23326 47.64 
TABLE III 
..:5 ui Punctured. Not punctured. ~ ca ~ 0. 
'"' Times Total ~
'H 
"-< Sprayed. apples. 0 0 
0 0 Number. Percent. Number. Perc-ent. z z 
I 13 3 . 7617 74.79 2568 25.21 10185 
II 14 10 7931 55 .26 6421 44.74 14352 
III 13 16 4118 37.82 6743 62.08 10861 
IV 15 7066 55.48 5669 44.52 12735 
v 13 7 6.321 54. 53 5271 45.47 11592 
VI 12 7 73]0 55.39 5887 44.61 13197 
-------
----
Totals 40363 55.35- 32559 44.65 72922 
A reference to Table II, which shows the damage to the 
picked fruit, will sho.w that there was evidently some gain from 
spraying in the season of 1904. 
Plat II shows a gain over the check plat of 30. 7l o/o 
Plat III shows a gain over the check plat of 54.53o/o 
Plat IV shows a gain over the check plat of 27 :83o/o 
Plat V shows a gain over the check plat of 32.47 o/o 
Plat VI shows a gain over the check plat of 27 .. 65 % 
Frorr;t an examination of certain trees outside the test alto-
gether, and which did not receive the three early applications of 
spray for codling moth and scab, it is computed that a saving of 
15.21 per cent of all the fruit liable to puncture may be saved by 
the first three sprayings, and that the total range of benefit due 
to spraying. may reach 60.96 percent in the case of the picked 
apples alone. 
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To sum up the whole matter of spraying for the curculio, 
from the standpoint of results obtained during the two seasons of 
HW3 and 1904, it seems possible under favorable circumstances, 
and with a reasonable number of applications, to control curculios 
to the extent of from 20 to 40 percent of the possible injury. 
There is benefit to be derived from spraying, but not that degree 
of benefit which would warrant commendation of spraying as the 
one great panacea for the injury done by curculios . . 
Go LTIV ATION AS A MEANS REPRESSION 
The depth of pupation, and the period during which pupre 
are in the ground have already been referred to. It has been 
·shown that the major portion of the new generation of plum cur-
culio is in :the earth, within two inches of the sur .face, for a period 
of 30 days from July 10. The common sense method of attack 
is, therefore, cultivation of the ground during this time, exposing 
the pupre by shallow stirring of the soil to the destructive attacks 
o.f birds, predaceous insects, and the su:n and the air. 
It is also recommended that the early windfalls be gathered 
and destroyed so as to prevent the development of thB larvrn; 
that the orchards be kept free from grass and rubbish which form 
the hibernating quarters for the adults, and that hawthorn and 
other natural food plants of. the insects be destroyed when found 
near orchards. 
INVESTIGATIONS OF RELATIVE MERITS OF LIQUID AND DUST 
SPRAYS FOR APPLES 
Spraying apple orchards with compounds of copper and ar-
senic fo:r: the control of various fungous diseases and injurious in-
sects has become a permanent factor in fruit-growing ·and is rec-
ognized as one of the essentials of good orchard practice. The de-
velopment of spraying has been rapid, but perfection has by no 
means been reached. There is yet much to be learned regarding 
the relative efficiency of various fqrmulre and many improvements 
are to be expected in the mechanical means of application and in 
details of practice that will diminish the cost and increase the ef-
fectiveness of spraying. By common consent water has been the 
medium used for distributing most o.f the spray materials. A few 
years ago it was suggested that the compounds used in spraying 
should be applied in a dry way, using air-slacked lime as the con-
veyor and dusting the trees by means of a strong air blast. l'fat-
urally the two methods, spraying with liquid, and dusting, sug-
gested questions regarding the relative merits of the two. Which 
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is the cheaper? Which t.he more easily applied? Which is more 
effective? The manufacture and wide spread advertising of dust 
sprays led a goodly J?.Umber of orchardists to try them and a de-
mand arose for comparative experimental tests of the two methods 
of applying the standard insecticides and fungicides. This work 
was taken up in 1903 by the Horticultural Department and was 
carried on for three seasons with definite and strikingly conclus-
. ive results. 
EXPERIMENTS IN 1903 
The experiments for the first season were conducted in the 
orchard of 11r. W. C. Reed fo.ur miles south of Olney. 108 trees 
in five rows on the west side of the orchard were divided into 
eight plats, separated from op.e another by check rows. Plats 1, 3, 
5, and 7 were scheduled for treatment with Bordeaux mixture ap-
plied in liquid form, while the alternate plats numbered 2, 4, 9, and 
were to be treated with Bordeaux applied dry, as dust. The 
total number of trees under each treatment was 38, with 32 check 
trees. The liquid mixture was made up according to the ."stand-
ard formula", which is 4 pounds of copper sulphate, 4 pounds of 
lime, t pound of Paris green and 50 gallons of water. The dry 
Bordeaux mixture was the cOmJ?ound· manufactured and sold by 
the ''Dust Sprayer Mu,nufacturing Company" of Kansas City, 
Missourj, as "Dry Bordeaux and Paris Green." It was applied 
with a "Cyclone" spray or du t machine manufactured by the 
same company. 
The plats were sprayed as follows: 
No. 1liquid sprayed twice (after petals had fallen; 
No. 2 dust sprayed twic-e I one week later. 
No. 3 liquid sprayed four times l after petals had fallen; one week 
Iii o. 4 dust spra¥ed four times ) later; June 6th; July lOth. 
No. 5 liquid sprayed six times l after petals had fallen; one week 
No. 6 dust sprayed six times ) later; June 6; JO.ly 10, 25; August 7. 
No. 7 liquid sprayed sev·en times t after petals had fallen; one ·week 
No. dust sprayed even time~ ) later; June 7, 25; July 6, 15, 25. 
The results were a follows: 
Foliage.-Apple scab developed freely upon the dust sprayed 
and check trees but was in great part arrested or prevented on 
leaves of the liquid sprayed trees. By the month of July it was 
noted by all who visited the orchard that the foliage on the liquid 
sprayed trees was of darker color and more healthy appearance 
than the foliage of dust s\'>rayed and check trees. F1rom both of 
the latter the foliage dropped early leaving the trees completely 
bare by the 1st of Octob~r, whereas most of the foliage was still 
on the liquid sprayed trees as ' late as October 23 when the , 
season's work was completed. 
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Fruit.-Of the total _crop of apples harvested 52.88 percent 
came from the 38 liquid sprayed trees, 23 percent fr6m the 38 
dust sprayed trees and 24 percent from the S2 check trees. From 
the four liquid sprayed plats only 7.51 percent of all the fruits, 
windfalls and picked, were marked by scab, as aga.inst 48.05 per-
cent of the fruits from the four dust sprayed plats. Considering 
picked fruits only, we have .89 percent for the liquid sprayed 
plats as compared with 85.69 percent for the dust sprayed plats. 
Damage was caused by fruit blotch to 7.5 percent of all the liquid 
sprayed apples as compared with 43.23 percent of the dust 
sprayed, and to 9. 07 percent of the · picked fruit of the former as 
compared with 48.25 percent of the picked fruit of the latter. 
The following tabulation shows these results in graphic form. 
Percentages of Fruit Affected by Apple Scab 
·-·--· 
All fruits. Picked fruits only. 
Liquid. IDust. l Check. Liquid. IDust. l Check. 
I 
Plats 1 and 2 
Times sprayed 2._ ......... 9.94 54.98 2.09 85.26 
Plats 3 and 4 
Times sprayed 4 .......... 8.53 40.61 1.14 84.62 
Plats 5 and H 
Times sprayed 6 . ........ . 3.70 38.90 0.00 75.81 
Plats 7 and 8 
Times sprayed 7 .......... 3.39 49.03 0.00 91.73 
All plats .. 
............... 1 7.51 48.05 40.37 . 9 85.69 82.49 
Neither liquid nor dust spray proved very effective this season 
against codling moth. Considering all fruits, the gain of liquid 
Percentages of Fruit Affected by Fruit Blotch 
All fruits. Picked fruits only. 
Liquid. IDust. l Check. Liquid. IDust. l Check. 
Plats 1 and 2 
Times sprayed 2 . . . . . .. 3.33 33.65 3.93 52.99 
Plats 3 and 4 
Times sprayed 4 .......... 7.28 48.66 • 9. 78 57.34 Plats 5 and 6 
Times sprayed 6 ..... , .... 5.93 55.62 6.56 51.6i 
Plats 7 and 8 
Times sprayed 7 .......... 16.46 47.08 14.32 29.66 
All plats ...... . .. . ....... . 7.50 43.23 M.35 9.07 48.25 44.03 
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Bordeaux over the check trees was 6.35 percent, and the gain of 
liquid over dust was 7. 79 percent, or, calculating from picked fruit 
only, the liquid shows a gain over check of 23.84 percent, and a 
gain over dust of 22.91 percent. ·For all apples of all plats, 13.68 
percent of liquid sprayed fruits were marked by curculio, 16.76 per-
cent of dust sprayed fruits and 14.65 percent of fruits from check 
trees. For the picked fruit a slightly greater gain is shown, but 
too small to be regarded as a commendation of spraying. 
EXPEH.IMENTS IN 1904 
During the season of 1904 the experiment of 1903 was re-
peated in the Reed orchard, but one spraying, the early one, which 
had to be omitted in 1903 on account of unfavorable weather, was 
added in all instances. 
The results of the experiments confirmed very strongly the 
results of the preceding season. The foLiage remained upon the 
trees or fell according to the treatment just as in 1903. Early in 
July differences in the appearances of the fruit on the different 
plats became apparent. Fruit on liquid sprayed trees was smooth 
and comparatively free from the blemishes which were conspicu-
ous on fruit of dust sprayed and check trees. These differences 
increased as the season advanced and attracted the irnrr.ediate at-
tention of all who visited the orchard. 
The percentage of fruit marked by apple scab is shown in the 
following table, but unfortunatPly the table does not show the 
real difference in appearance between the fruit from the liquid 
sprayed and that from the ·other trees, the former having very 
slight marks of scab only, whereas the fruit from the check trees 
and the dust sprayed trees was smaller and much discolored and 
disfigured by large spots of scab. 
Percentagesof Fruit Marked by Apple Scab 
I 
Liquidgsprayed, percent'! Dust sprayed, percent 
of scabby fruit. of scabby fruit. 
Plats 1 and 2 
Times sprayed 3 
Plats 3 and 4 
: ..... : .. .. ! 
Times sprayed 5 ........... . 
Plats 5 and 6 
Times sprayed 7 ..... . .... . 
Plats 7 and · 8 
Times sprayed 8 ........... ·j 
Check, no spray 
63.03 
28.50 
18.20 
8.47 
83.17 
88.27 
82.14 
63.62 
73.40 
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During the season of 1904 the percentage of fruit blotch on 
fruit from liquid sprayed trees ranged from 3.59 percent on plat 
No. 7, which was sprayed eight times, to 16.54 percent on plat 
No. 1, which was sprayed three times. Percentages on dust spray-
ed trees ranged from 51.67 percent to 7 4.18 percent . and. the check 
trees showed 51.39 percent of infected fruit. The fungus yi~lded 
quite readily to applications of liquid Bordeaux, but dust applica-
tions were ·entirely ineffic~ent in controlling it . 
. Experiments were also cbnducted during the season of 1904 
!n the orchard of Mr. Sawdon near Griggsville. 136 trees were 
used, 67 sprayed with dust, 47 with liquid, and 22 reserved as 
checks. The results may be summed up as follows: 
The percentages of fruit .marked hy scab ranged from 56 to 
68 percent, but only 18 percent of the fruits were badly marked. 
86 to 96 percent of the dust sprayed fruit and 96 percent of the 
fruit on the check trees was marked, 57 percent of the former and 
69 percent of the latter being severely injured. Codling moth 
was moderately abundant and the sprays applied were fairly suc-
cessful in controlling it. The fruit from check trees showed 17.29 
percent infested; from dust sprayed trees 10:45 percent, and from 
liquid sprayed trees 6. 53 percent. Liquid sprayed fruit shows a 
gain over the check of 62.23 percent, and over the dust sprayed 
of 37.51 percent. The effect upon curculio control was more 
marked than in 1903. Of fruits from the check trees 93.76 per-
cent were punctured by curculio. rrhe . percentage for the dust 
sprayed trees was 81.09 and for the liquid sprayed 55.53, or a gain 
of dust sprayed over check trees of 13.51 percent, ofliquidspray-
ed trees over check trees of 40.77 percent and of liqul.d spray-
ed trees over dust sprayed trees of 31.52 percent. 
EXPERIMENTS IN 1905 
A further experiment was perfqrmed to test the relative effi-
ciency of applying- spray materials as dust or liquid in an orchard 
near Clay .City in 1905. Six plats of 12 tr~es each were used. 
Two plats were sprayed with liquid Bordeaux and Paris green, 
one six times, the other nine times; two plats were sprayed with 
prepared dry Bordeaux and Paris green applied -a.s dust, one .six 
times, the other nine times; and two plats were reserved as con-
trol or check plats. 
The results of this experiment decisively confirmed again 
the results of the work of the two preceding seasons. 
In conclusion, therefore, · it may be said that the only advant-
ages possessed by dust spray are the fact that it is 52 percent . 
cheaper than liquid spray and that it is easier to transport about 
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the orchard. The results of the experiment are sufficiently de-
cisive to warrant the conclusion that dust spray is absolutely in-
effective as a preventive of injury from P,_revailing orchard fungi, 
and that it is considerably less efficient as an insect remedy than 
is the liquid method of applying arsenites. 
SPRAYING .B"'OR SECOND BROOD OF THE CODLING MOTH 
Investigations regarding the control of the second brood of 
the codling moth were commenced in 1901. Certain trees were 
sprayed twice in August with a mixture of Paris green and water, 
and other trees of the same. varieties were left unsprayed as 
checks. All trees in the experiment had received the three usual 
applications of Bordeaux mixture and Paris green in the spring. 
The late spraying, even though the applications were not made 
until after the worms· of the second brood were present in large 
numbers, was effective in saving many apples that would other-
wise h ave been injured. The percentage of wormy apples picked 
from the sprayed trees was 20.44, and from the unsprayed trees 
49.41. In spite of this good showing in respect to the band picked 
fruit, the spraying was not entire.ly satisfactory, for it burned the 
foliage and caused an excessive dropping of the immature fruits 
by reason of injury to the stems. 
Acco!'dingly, an attempt was made in 1902 to find a mixture 
that would be effective against the codling moth, and not injure 
the foliage or cause the premature dropping of the fruit. Lime 
was used in connection with the Paris green, and arsenate of lead 
at two different strengths was also tested. Three applications, 
beginning July 10 were made to certain Grimes Golden trees and 
five applications to Ben Davis. The percentage of the crop from 
each tree which dropped before picking was as follows: 
1. Paris green, t lb. to 50 gal., with lime .......... . 
2. Paris green, t lb. to 50 gal., with lime . . ....... . . 
3. Arsenate of lead ........ . ..... ..... ... ... ...... . 
4-. Arsenate of lead, double strength .............. . 
5. Check-not sprayed . ....... . .................... . 
25.27 
45.61 
17.36 
10.02 
35.02 
35.65 
47.02 
13.26 
15.65 
21.03 
The arsenate of lead was made by using 12t ounces of lead 
acetate and 5 ounces of soda arsenate to 50 gallons of water. In 
the "double strength" arsenate of lead, twice these quantities were 
used in the same amount of water. 
The following table gives the percentages of th~ hand-picked 
fruit injured by the second brood of the codling moth: 
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,....-----r----------------~-G_r_im_e_s. _ _\ B~n Davis. 
1. Paris green, t lb. to 50 gal., with lime ........• . . 
2. Paris green, t lb. to 50 gal., with lime .......... . 
3. Arsenate of lead. . . . . . . . . ............. · ......... . 
4. Arsenate of lead, double strength ............. . 
5. Check- not sprayed ...... . ...................... . 
17.4 
12. 7 
9.26 
8.30 
32.79 
2.02 
3.10 
5.88 
3.43 
37.82 
Since the Paris green, especially the stronger mixture, caused 
. such an excessive dropping of the fruit, the relative merits of the 
different mixtures cannot be determined by a consideration of t~e 
hand- picked fruit alone. The percentage of the total crop on the 
trees early in the season, which remained uninjured until the har-
vest, furnishes a more reliable basis of comparison. Of the fruits 
on the trees July 12, the following percentages were picked in the 
fall as specimens uninjured by the second brood of the codling 
moth: 
1. Paris green, t lb. to 50 gal., with lime ... . ...... . 
2. Paris green, t lb. to 50 gal., with lime . ........ . 
3. Arsenate of lead . . .... . ...................... . .. . 
4. Arsenate of lead, double strength ........ . . . . .. . 
5. Check- not spraye·d .................... . ....... . . 
Grimes. / BenDavi; . 
61.65 
47.38 
74.98 
2.50 
43.67 
63.04 
51.33 
81. 63 
81.45 
49.09 
It will be seen that in both varieties the stronger mixture of 
Paris green caused so heavy a dropping of sound fruit that there 
was practically no benefit derived from the spraying. The weak-
er mixture of Paris green materially increased the percentage of 
good fruit, but the arsenate of lead plai.nly gave the best results, 
mainly because it did not seriously injure · the stems of the fruit 
as did the Paris green even though used with lime. 
. In 1903, tests were made to determine the effect of using Paris · 
green in combination with Bordeaux mixture, as compared with 
Paris green and lime, and arsenate of lead. The results were less 
marked than in .the previous experiments, but the Paris green in 
combination with Bordeaux mixture gave better results than any 
of the other materials, both in respect to insect injuries and drop-
ping of the fruit. 
A much larger percentage of the second brood larvre of the 
codling moth entered the fruit by way of the ·calyx in 1903 than · 
had been ~he case in the two preceding years, and it was thought 
that if the early spraying had been more thorough, the percent-
age of injury due to the second brood larvre might have been re-
. duced. Previous tests in refel'ence to spraying for the first brood 
of the codling moth indicated that heavy applications filling the 
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calyx cavities of the apples were more effective than light 
applications against that brood, the larvre of which usually en-
ter mainly at the calyx end of the fruit. It was thought that some 
of the poison applied early in tbe season, while the calyx cups were 
still open, might remain and be effective against second brood 
worms seeking entrance by wayof the calyx, and that the heavier 
these early applications the greater would be their likelihood of 
assisting directly in the control of the second brood. 
Accordingly, in the spring of 1904, fourteen Winesap trees 
were selected for the purpose of testing the influence of the meth-
od ofthe early applications upon the control of the second brood 
of codling moth. rrhese trees were all sprayed alike with Bord-
eaux mixture and Paris green before the blossoms· opened. After 
the blossoms had fallen, the two usual applications of .Bordeaux 
mixture and Paris greel}. were made. HDwever, a difference 
was made in the amount of material used and the method of 
application 'for different trees. Seven trees were given 
a light application, the spraying being stopped before the fine 
drops ran together. The other seven trees were sprayed very 
heavily, the aim being to fill the calyx cavity of every apple 
with the material, if possible. · The plan for the late spraying was 
to use one tree in each of these lots for each of the treatments 
employed the preceding year . . HoweVer, the trees set so little 
fruit that it was thought best to treat them all alike in reference 
to the late sprayings, in order to have enough fruit under each 
treatment to furnish a fair test regarding the in.fiuence of the 
early applications upon the control of the second brood. The 
fourteen trees were therefore sprayed with Paris greeu and dilute 
Bordeaux mixture, July 20 and 30, and August 10 and 26. The 
following table, giving the results, shows that the heavy early ap-
plications had a pronounced influence upon the control oE the 
second brood, as compared with the light early applications, and 
indicates that this influence was probably due to the destruction . 
of a greater percentage of the second brood worms seeking en-
trance at· the calyx. 
I Light. Heavy. 
Percentage of fruit which dropped before picking........ 45.77 27.86 
Percentage of windfalls injured by second brood codling 
moth . ...................... . ....................... 34.99 ' 26.82 
Percentage of injured windfalls attacked at calyx.... .. .. 38.99 22.46 
Percentag-e of haud-picked fruit injure<;l by second brood 
codling moth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. 78 4. 87 
Percentage of total crop remaining on trees uninjured.. 47.83 68.61 
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After it was decided not to use the Winesap trees for testing 
different materials applied late in the season, six Ben Davis trees 
that were well loaded with fruit were selected for this purpose. 
These trees had been sprayed twice after the petals had fallen, 
but the first application was made rather late, so that it. is probable 
that many worms of the tirst brood escaped destruction, and that 
many apples were left unprotected against worms of the second 
brood attacking the fruit at the calayx. The usual mixture of 
Bordeaux and Paris green had been used in the early spraying. 
For the second brood of the codling moth, these trees were 
sprayed four times, the dates being the same as in the 
case of the Winesap. The percentages of the fruit which 
fell before picking were as follows: 
1. Paris green, t lb. to 50 gal., with lime........... 25.49 
2. Paris green, t lb. to 50 gal., with Bord~aux ... :........ 20.47 
3. Arsenate of lead. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23. 63 
4. Arsenate of lead, double strength ..................... : . 19.30 
5. Check- not sprayed..................................... 31.69 
6. Paris green, t lb. to 50 gal.. with dilute Bordeaux...... 17.42 
The percentages of the hand-picked fruit injured by the cod-
ling moth (including the work of both broods) were as follows: 
1. Paris green, t lb. to 50 gal., with lime..... . ............ 53.35 
2. Paris g-reen, t lb. to 50 g-al., with Bordeaux............. 35.10 
3. Arsenate of lead ............................ . .......... ; 40.52 
4. Arsenate of lead, double strength... . . . . . . . . . . . . . . . . . . . . 31.79 
5. Check-not sprayed........... . ......................... 6 . 7 
6. Paris green, t lb. to 50 gal. with dilute Bordeaux....... 35.34 
The percentage of the total crop which remained on each tree, 
uninjured by the codling moth (both broods) was as follows: 
1. Paris ·green, t lb. to 50 gal. , with lime........ . ..... . . . . 34.75 
2. Paris green, t lb. to 50 gal. , with Bordeaux............. 51.60 
3. Arsenate of lead ....................................... ·. 45.42 
4. Arsenate of lead, double strength...................... 55.04 
· 5. Check- not sprayed ..... , ............................... 21.26 
6. ~aris green, t lb. to 50 gal., with dilute Bordeaux....... 53.3 
It will be seen that the dropping of the fruit and the amount 
of worm injury were considerably less in the case of trees sprayed 
with a combined mixture of Paris green and Bordeaux than where 
the Paris green was used with lime. However, the double strength 
arsenate of lead gave slightly better results than any of the other 
mixtures . 
. The experiments during these four years had been conducted in 
the University orchard at Urbana, where very few trees of the same 
variety were available for the work. It was thought best to sup-
plement this work by a test conducted on a commercial scale in 
one of ~he more distinctively apple-producing regions of the state. 
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Accordingly, in June, 1906, arrangements were made for carrying 
on such a test in an orchard near Quincy. . A block of 180 Ben 
Dav]s trees carrying a fair crop was selected for the work, and 
divided into twelve plats of fifteen trees each. The trees had all 
been sprayed alike early in the season. Three plats were left 
without any late spraying, and each of the others was given a 
different treatment. Detailed records were kept regarding the 
crop from three trees in the center of each plat. The results are 
given in the table below. The codling moth injuries recorded 
refer to the work of both broods. 
rO 
'0· ...... -o 
Q.)u) 
Q.) 
0. Q.)'O cO<l) 
....:>>=: 0. . ... Q.) ..:>~-o cao 0 :§~ O:;:i ......... _ 1-1 ..;> • ....., 
..... ~ '0 o.·.-. ..:>.~ oca ..:>.~ 
.2 ..;> c~ 
oO. 0 §:3~ ~:::3 Q.) O'"' 
""o. zo. 0 :.,.::i <l>o 
cO r-. ~.;: 0-..r-. Q.) 0 ~ 
1. Paris green , t lb. to 50 gal., wi th lime 5 14.59 1.3R 84 .23 
2. Paris green, ± lb. to 50 gal., with Bor-
deaux ......................... . .... 5 16.49 2.59 81.34 
3. Ar enate of lead, double ~trength .... . 5 12.09 1. 75 86.39 
4. Check- no late spraying ............... 13.95 6.40 80.54 
5. Commercial arsenate of lead, 21b. to 50 
gal ............... ~ .. . ..... . .. . .. 5 14.32 3.70 82.51 
6. Commercialarsenateoflead, 11b., Paris 
I I green. 4 lb., lime, 4 lb .. ...... . .... 5 15.21 1.09 83.86 7. Commercial ar ena.te of lead, 2 lb., 
with dilute Bordeaux ......... . .... 5 18.82 3.3 78.43 
. Check- no late spraying ......... . . . . 19.97 2.51 78.02 
9. Paris green, t lb. to 50 gal., with dilute 
Bordeaux ...... . ......... ... ... . ... 5 15.92 1.38 82.93 
10. Pari green , t lb. to 50 gal., with dilute 
Bordeaux ............. . ..... . ...... 3 17.12 3.46 80. 01 
11. Commercial arsenate of lea.d, 2 lb., 
with dilute Bordeaux ... . . ........ 3 9.84 2.33 88.06 
12. Check- no late sprayin g ........ . .... . 14.12 4.86 81.71 
I 
Unfortunately for the purposes of this experiment, the attack 
of codling moth was so slight that even in the. case of trees re-
ceiving no late spraying whatever, an average of only 4.63 per·-
cent of the band- picked fruit was injured. Under these conditions 
there could be no very marked differences in the results of differ-
ent treatments. 
FERTILIZER AND DRAINAGE EXPERIMENTS 
The fertilizer and drainage experiments undertaken in 1902, 
in an orchard near Flora, Clay County, in co-operation with the 
owners, were taken under the entire charge of the Department in 
1904, and in 1905 were considerably extended to admit the testing 
of a larger number of combinations of fertilizers. The plats now 
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included in the experiments number twenty-one and embrace an 
area of about fourteen acres. The one acre tile-drained in ·1902 
shqws an improved condition of soil, in that it can be worked 
earlier in spring and with less delay after heavy rains, than can 
the rest of the orchard·, but it has not yet been shown that tiling 
has resulted in any improvement in fruit production. 
After three seasons of crop failure, due in each case to un-
favorable weather conditions in spring, or during the blooming 
period, the plats yielded a heavy crop in 1906. The plat brees 
responded ·to the treatment given and bore heavily, while the 
balance of the orchard, which had received no attention, produced 
almost no fruit that was worth harvesting. From the fourteen 
acres cared for by the Station there were packed 868 barrels of 
high grade fruit; from the balance of the eighty acres there were 
packed but 51 barrels and these with fruit of poor quality. 
Th~re was a strong contrast between the plats and the rest 
of the orchard in foliage as in fruit. The plat trees retained 
the foliage in ·healthy working condition until killed by hard 
frosts in November, while all other trees lost the leaves early 
in September. This difference ih foliage ·was also apparent in 
the year preceding and, without doubt, influenced the crop con-
ditions this season, because early loss of foliage does not permit 
the full development of buds, nor the storage of that surplus of 
plant food upon .which depends the vigor of growth in spring. 
While the contrast between treated and untreated trees was 
strong, differences between plats were not sb plainly marked as to 
be readHy apparent. Detailed record of the number and weight 
of fruits produced shows some differences between the different 
plats, .but, except for the check plats, these differences are not 
such as would be apparent on casual examination. All plats had 
healthy, dark green foliage, because all were sprayed alike. This · 
was essential to protect from the ravages of in ects and diseases. 
Two plats, one to which fertilizer was applied and one that receiv-
ed no fertilizer, were left without cultivation; all the others were 
given clean cultivation throughout the season. Cultivation is an 
essential accompaniment of the application of fertilizers, because 
undisturbed soil producing a crop of weeds, is not in condition to 
receive benefit from the fertilizers applied. 
It will be understood that the problem in hand is complex. 
The factor of fertilizers can not be considered apart from the fac-
tor of cultivation, and the factor of spraying; these must be con-
sidered together and, as the influence of each i8 in great degree 
governed by the prevailing weather conditions of the season, it is 
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apparent that the records of several seasons will be necessary in 
order to accurately apportion the causes of benefit derived, be-
tween t4e factors involved. 
The interdependence of the factors mentioned can be best il-
lustrated by comparison of the crop records of individual plats 
for the season of 1906. 
1. Comparison of plat "A~' not tiled, with plat "B" tiled. 
Both plats were cultivated and sprayed. Lime at the rate of 
one half barrel to each tree was applied during each of five suc-
cessive years. The plats are of 20 trees each. 
Plat. 
Net pounds 
of fruit 
picked. 
:No. of apples No. of apples Total No. 
picked. windfalls. ap~fes. 
No. of 
barrels 
packed. 
"A.·" 5656 22176 12799 34975 29 
"B" 4755 19656 9412 2906 23 
·- ---- - ----- ------------- ------
Dif. 901 2520 3~87 5907 6 
It here appears that the plat not tiled produced 901 pou11ds of 
picked fruit more than did the tiled plat; that in total number of 
apples it exceeded the tiled plat by 5,907, and from it were pack-
ed six more barrels of apples than from tp.e tited plat, but it would 
be hazardous to proclaim that tiling is a disadvantage, from the 
results of thjs one season. During the sp:ring and early_ summer 
ther-e was a protracted drouth which may sufficiently account for 
the results obtained, but next season, if normal as to precipitation, 
may exactly reverse the figures here given. 
2. Comparison of plat "B" tiled, cultivated, sprayed and 
treated with lime, t barrel to each tree , with plat "C", tiled, cul-
tivated and sprayed, but receiving no lime. 
Net pounds o. of apples No. of apples Total No. No. of Plat. of fruit of barrels 
picked. picked. windfalls. apples packed. 
"B" 6218 26~47 11636 3 5 3 29 
"C" 4755 19656 9!15 29071 23 
-- -------------
- ----------------
Dif. 1463 7291 2221 9512 6 
Here ·are two contiguous plats, the trees of uniform size and 
age, treated alike except in the one particular that ''B" received 
lime, while "C" received none. On ·the face of the figures it ap-
pears that the lime tr.eatment has diminished the yield of picked 
fruit by 1,.463 pounds; the total number of apples by 9,512 and 
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the number of bar1·els packed by six; but before accepting the .ap-
plication of lime as the sole cause of the deficiency it is essential 
t~at further proof b~ sought through inquiry in other di~ections. 
The soil has not yet been studied critically and it is possible that 
chemical or physical differences might exist here that would ac-
count for the results recorded. In any event the results of one 
season are insufficient basis for a definite conclusion. The differ-
ences are not so great as to place them beyond the possibility of 
being reversed under the influence of different weather conditions, 
and decision as to causes should be held in abeyance until the re-
sults of two or more additional seasons are available for compar-
i_son with those obtained last year. 
3. Comparison between plats ''C" and ''D". 
Plat. 
"C" I 
"D" l 
Dif. I 
Plat "C" · Plat "D" 
Tiled Not tiled 
Cultivated 
Sprayed 
No ferti"lizer 
rer, pounds 
of fruit 
picked. 
621 
80 
5410 
No. of apples 
picked. 
. 
2694:7 
3333 
2361± 
Not cultivated 
Sprayed 
No fertilizer 
I 
:No, of apples I Tota~f o. 
wmdfalls. apple . . 
11636 3 5 3 
23736 27069 
12100 11514 
:No. of 
barrels 
packed . 
29 
4 
25 
· The extreme differences in the fruit product of these two 
p~ats is worthy of comment. The weight of fruit picked from plat 
"C" is more than seven times, and the number of apples more 
than eight tjmes as many as from plat "D". On plat " D" 87.66 
percent of the fruits were windfalls while on plat "C" only 30. 16 
percent come in this class. 
The number of barrels o:f apples packed on plat "C" is one 
more than seven times the number packed on plat "D". 
In the comparison between plat ''A" not tiled, and plat "B" 
tiled, the results were in favor of the plat not tiled: here the re-
sults are reversed, but that the presence or absence of tile is 
responsible for the great differences recorded is not a Feasonable 
supposition. The one other feature in which treatment of the 
two plats diff~rs is cultivation; plat "C" was cultivated, plat 'rD" 
was not cultivated. 
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One direct cause of the difference between the two plats was 
the development of "fruit blotch." This disease appeared early 
in July arid soon had attacked nearly all the apples on the trees 
of plat ''D." It was present to some extent on plat ''0," parti-
cularly on the trees contiguous to plat ''D," If the spores of the 
fungus causing this disease are carried over winter on the dead 
leaves, plat "D" had at hand a n~ady source of infection in the . 
many dead.leaves, present among the grasses and other plants 
which covered the ground. Cultivation on plat "0" the previous 
season left the ground so clean that few dead leaves lodged under 
the trees, and these were buried or destroyed by the cultivation 
this season. In so far as cultivation prevented infection by this 
disease it acted as an indirect cause producing the results record-
ed. Whether cultivation affected results through influences other 
than the prevention of infection is a deeper ·problem, discussion 
of whiclt is reserved for the present. 
Attention is asked, however, to the significant results shown 
in the following comparison between Plat 6 which was cultivated 
and sprayed, and Plat which received no treatment other than 
spraying. 
Net pounds No. of apples No. of apples Total Xo. No. of Plat. of fruit of barrels 
picked. picked. windfalls. apples. packed. 
--
. 
6 5031 20349 6332 26681 32 
8 232 115 5 16 6974: 0 
- - ------- - --·--------- ----- - ----
"D" 4799 19191 516 19707 32 
Other comparisons might b~ given, but those presented will 
serve to illustrate the nature of the work and to. emphasize the 
fact tha,t the problem in hand is not a simple one that can be 
compl tely and satisfactorily solved in one season. 
Processes designed to affect the growth and nutrition of trees 
need careful study in order to form correct judgment of the fact-
.ors involved and what it seems possible to accomplish by the 
proposed procedure. Any specific treatment ought to be applied 
in a variety of ways, singly and in combination with other pro-
cesse3. Application of a given process is, however, only the 
beginning of the work and will lead to no definite good unless care-
ful watch is maintained over those minute changes which, when 
aggregated, constitute the final result. 
Correct interpretations of results are only possible through 
intimate knowledge of all the changes that have led up to them. 
Processes involving soil treatment approach the tree indirectly; 
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there may be long periods between application and the appearance 
of definite effects, and then, it may be difficult . or impossible to 
establish direct connection-the connection of cause and effect-
between the operation performed and the results obtained. The 
nutritive processes that take ·place within the plant are imperfect-
ly understood, and the same may be said of the mutations that 
occur in the soil. These changes, which may be working to the 
advantage of the plant or to its ultimate detrime~t are hidden 
from sight and can not well be approached directly; they are 
complicated; partly chemical, partly physical, and partly 
biological. It is therefore a difficult matter to influence these soil 
and plant changes in a manner that will make possible a correct 
estimation of the relative value of the different factors involved 
or the part each factor plays in producing the results. 
Orchard experiments to be of permanent value must be plan-
ned upon a basis sufficiently comprehensive ~o include all factors 
having direct bearing upon the subject in hand. They must be 
executed with skill and conscientious attention to small details: 
there must be no undue haste, or jumping at conclusions from ill-
digested results, but a patient persistent effort to grasp facts and . 
so correlate them that they form a firm foundation for conclusions 
that will prove their worth and correctness by their endurance. 
''YELLOW LEAF" AND BROWN SPOTTING OF FOLIAGE 
OF FRUIT TREES 
Owners of apple orchards have been much concerned over the 
prevalence of what is known as ''Yellow Leaf" and also over the 
frequent occurrence of Brown Spotting of the leaves. · 
Yellow Leaf commonl y appears in June . . A considerable 
number of leaves turn · yellow and soon fall, and this may occur 
two or three times during the season. In some instances the foli-
age of the trees is so reduced by these losses that the trees cannot . 
fulfill their functions; fruit does not develop properly, and buds 
for the next season are not as plump and well-formed as they 
should be. 
Brown Spotting is the appearance on leaves of spots or irregu-
lar areas that turn brown and die. These may appear in conjunc-
tion with yellow leaf or without the accompaniment of yellow leaf. 
The leaves do not fall, but the working leaf surface· is diminished 
- in proportion to the extent of the dead areas, and in many cases 
the loss is sufficient to seriously affect the trees. 
Investigation of these two leaf tr~ubles was commenced in 
1905, continued in 1906, and is to receive further attention during 
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1907. 'l,he brown spotting under consideration is caused by the 
;materials applied in spraying; this is well understood arid has been 
proved by definite experiments; but the fact that injury does not 
habitually follow spraying, and the further fact that when it does 
, appear, it may, under exactly similar treatment, vary through all 
degrees, is evidence tha~ there are other factors that must be deter-
mined and tested before definite conclusions are possible. A large 
amount of valuable. information has been gathered from the ex-
periments conducted, but the results have been so various and 
contra~ictory that repeated trials a-re necessary before it can be 
considered safe to state a conclusion.. 'f·he _problem is complex, as 
is the case with any problem involving several factors; and, when 
weather conditions-heat, sunlight, ~nd moisture-are included 
among the active agents that influence results! as they are in this 
cas , there is additional reason for ample proof before assigning 
definite causes to observed phenomena. 
Since beginning the investigation the problem has broadened 
until now it involves the whole question of spraying; the mater 
ials used, the manner of mixing and the methods of application. 
It has been necessary to call to our aid the science of Chem-
istry. The questions in hand involve not only the chemistry of 
the materials and mixtures made and applied but the chemistry 
of the changes that occur after tJ::le mixtures a.re spread upon the 
leaves. 
This phase of the work was not undertaken until after the 
middle of last July, but already enough material has been placed 
in the hands of the chemist to fully occupy the time of one man 
for nearly a year. 
Certain four year old trees were sprayed heavily with differ-
ent mixtures and then surrounded by funnels sb arrangP.d as to 
collect, in crocks below, all water dripping from the leaves either 
as natura.! rain or as artificially applied spray. Between July 21 
and September 30, fifty-eight separate lots of water thus col-
lected, varying in quantity from two quarts to fifteen gallons, 
were taken to the chemist for determination of the amount and 
kinds of copper compounds present, the amount and kinds of cal-
cium compounds and the amounts of the various arsenites used. 
These determinations are expected to show something of pos-
sible changes in spray materials; changes that occur after deposi-
tion on the leaves, and these determinations will also serve to 
demonstrate the relative adhesiveness of the mixtures useQ... 
In addition to the waters are numerous samples of leaves and 
twigs for determination of copper. These were from experiments 
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instituted to test the effects of copper sulphate solutions absorbed 
through roots and also through branches. There ,are also in the 
hands of the chemist samples of materials used and of all mixtures 
made. These chemical investigations apply to both the yellow 
leaf and the brown spotting of leaves, and the results obtained from 
the work done last season will serve as a guide in outlining the ex-
periments for the coming summer. 
· In the progress of the field work various secondary problems 
have arisen, and solutions to these have been sought through 
investigations made in the laboratory. Anatomical studies of the 
leaves of individual trees of the same, and of different varieties 
have been undertaken in an attempt to determine why leaves of 
some trees and some varieties are more susceptible to injury than 
are others. 
Using youn,g apple trees in pots, studies have been made of 
the differences in transpiration between sprayed and unsprayed 
foliage; of the effects on foliage of applying copper sulph~te solu-
tions to the soil; also of the change induced in spray materials on 
the leaves by frequent moistening with water. Two trees were 
sprayed alike; one was kept dry, the foliage of the other was 
moistened once each day for · fifty- four days; then the leaves of 
both trees were washed with water and the water taken to the 
chemist for determination of differences in the form and amount I . 
of copper present. 
One suggested cause of yellow leaf is tlle absorption of spray 
materials either directly through the leaf tissue or i?-directly 
through the roots, and the labor8.tory studies have direct bear-
ing upon this suggestion. Other suggested causes are destruction 
of feeding' roots by cultivation-excess of water in the soil-drouth 
-and lack of soil fertility. All these things are under con:sidera-. 
tion and it is hoped that by the· process of elimination, satisfactory 
determination of the true cause or causes may be reached and 
that possible remedies can be suggested,. 
, DEMONSTR~TION WORK 
Perhaps there is no greater problem confronted by the Depart-
ment of Horticulture than that of getting Illinois' orchardists to 
practice the best known method·s of caring for their plantations. 
The American farmer is one who believes things that he sees 
and is very apt to reject evidence pertaining to his business that 
comes to him secondhanded. This last assertion is undoubtedly 
true until the farmer has seen some demonstration where decided 
results have been secured; through such a demonstration he may 
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be stimulated to utilize other methods that the Experiment 
Sations are proving of great value 'to his businee~. Therefore, one 
of the first means of reaching and helping the fruit growers of the 
state is to demonstrate -the usefulness of sprayio.g, pruning and cul-
tivating their trees. Wherever spraying experiments have been 
conducted the most valuable results have been secured in the im-
mediate neighborhood of the orchard in which the tests were made. 
Orchardists who had regarded spraying as a practice of no value 
have had their minds completely changed and have been stimulat~ 
ed, by their observation of the experiments, to spray -their own 
trees the following ~ear. Still other men, who had practiced 
spraying to a limited extent before, have been led to improve 
their methods through the influence of these experiments. The 
improvement thus inade by both classes of orchard men would 
never have been secured without this demonstratiOn work. 
The method f conducting detailed experiments and at the 
same time trying to use the results as demonstration work is con-
fined within c_ertain ~imits which necessarily sacrifices the value 
of such work from one or the other standpoint. In other words, the 
conducting of detailed tests makes it essential that the work be 
kept comparatively isolated while in demonstration work the 
orchard. cannot be too much exposed to public inspection for the 
best results of such work. Two main reasons make it important 
that an isolated orchard be used for exper-iments where exact re-
sults are the objects in view. First, visitors coming into the or-
chard do not appreciate the value of individual specimens of ap-
ples in such experiments, and thus, unless accompanied by a Station 
representative, these people are likely to destroy fruit and thereby 
interfere greatly with the records which are the essential elements 
of such work. Second, the man in charge of detailed experiments 
usually has his time so exclusively occupied with his work that 
he cannot afford the necessary time for ·advertising the experi-
ments, and also to entertain vi.sibors when they come into the 
orchard. It will be seen that under these conditions the two 
lines of work cannot be undertaken jointly in a satisfactory man-
ner, but that there should be a separation. To accomplish the best 
results, demonstration work should be undertaken in an easily 
accessible place, due time should be given to advertising the work, 
and frequent gatherings of fruit growers should be held in the 
orchard where the different methods of spraying, pruning and 
cultivating pursued coutd be expl~ined. In this manner, the known 
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facts pertaining to improved methods of fruit growing could be 
given the orchardists of a community so that their operations might 
be so conducted· that their unprofitable trees could be made profit-
able. 
The proper development of this kind of work demands that 
several places should be selected in counties where orchards are 
plentiful and competent men should be pub in charge of the work. 
The main business of such men would be the supervision of the 
details and to interest the farmers by mingling with them and ex-
plaining why certain results had been ~ecured. The explanation 
of the results could be emphatically enforced when the object les-
son was at hand a.nd this would lead ·the orchard men to see the 
proper methods to be followed by which their trees could be made 
productive. Thus the Department of Horticulture could render 
the orchardists. of Illinois direct and much needed help and fur-
thermore would make them better able to utilize future experi-
ments. This demonstration work is, therefore, one of the most 
urgent problems to be met in the near future. 
